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INTRODUCTION

The rock formations of the earth are great natural underground
reservolrs in which a part of the water derlived from rain and snow 1s
stored to supply the wells and springs and to maintain the flow of the
streams during perlods of falr weather. The water levels in wells regls-
ter the stages of these natural reservoirs; they show to what extent the
water supplies are depleted by drought or by heavy pumping for public
waterworks, lrrigation, or industrlal uses and to what extent they are
replenished in seasons of abundant rainfall, The pressures recorded on
flowing wells also Indicate the extent of depletion or replenishment of
the arteslan reservolrs.

The present report 1s the second of an annual serles on ground-water
levels and artesian pressure, the first of which was published as Water-
Supply Paper 777. Thls series of reports will in a sense be an inventory,
year by year, of the water supplles of the parts of the country which it
covers, The present report gives records of water levels or artesian
pressure 1n observation wells in 28 States and the Territory of Hawall
that were obtalned by the United States Geologlcal Survey and cooperating
Federal, State, Territorial, county, and local agencies. The complete
records of water levels for several projects are gilven in this report,
including those for years prlor to 1936. Nearly all the periodic measure-
ments made by the Geological Survey and cooperating partles in Nebraska,
Pennsylvanla, and Utah, and 1In eight areas of the Soill Conservation Ser-
vice are given in this volume. Complete records for selected wells in
other States are also included. If complete descriptions of the wells
are glven 1n Water-Supply Paper 777, the well numbers only or these num-
bers and brief identifyling descriptions are given in this repc;rt.

In most States for which records are given in this report the ob-
servation wells are not systematically distributed in accordance with a
State-wide program but are the wells used in specific investigations of
certain areas, largely areas of heavy pumping., In Indiana, Nebraska,
Pennsylvanla, and Utah systematic State-wide programs are being carried
on, but even parts of these States contain very few observation welis,
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2 WATER LEVELS AND ARTESIAN PRESSURE, 1936

It is planned that as opportunity is afforded and cooperation 1s obtained,
the project willl be developed into a systematic Nation-wlde program that
will provide reliable and continuing basic data on the ground-water levels
and artesian pressures of all the principal water-bearing formations.

The water levels iIn thils report are given with reference to datum
planes of different kinds. Some are given in depths below the measuring
point -- that 1s, below the recognized reference mark, at or near the top
of the well, from which the depth to the water level in the well 1s
usually measured; some are given in helght above mean sea level; and some
are given in helght above an assumed datum plane, On some of the observa-
tion wells the measuring polnts were changed in 1936, and therefore the
records are not directly comparable with those in Water-Supply Paper 777,
but such changes are recorded in this report. Water levels given in
heights above sea level or above assumed datum planes generally are com=-
parable with those given in Water-Supply Paper 777.

Acknowledgments for effective services in the preparation of this
report are due to S. W. Lohman, the secretary of the Committee 6n Observa-
tion Wells; to Miss Elizabeth M., Hill, Miss Martha M, Ricker, and Miss
Jane Danilel, who typed the offset copy; and to Bernard H, Lane and A, W,

Harkness, who edited the report.



ARKANSAS

GRAND PRAIRIE REGION
By David G. Thompson

Measurements of the depth to water level in wells in the Grand
Prairie region, comprising Arkansas County and parts of Lonoke and
Prairie Counties, Ark., were continued in 1936 by the United States Geo-
logical Survey in cooperation with the Arkansas Agricultural Experiment
Station. It had been necessary to discontinue formal financial coopera-
tion during the greater part of the economic depression, but such co-
operation was resumed on a small scale in 1936. In accordance with the
cooperative arrangement, the measurements of water level were made by
employees of the Arkansas Agricultural Experiment Station, under the
general direction of Prof, Deane G, Carter and the immediate direction of
G. H. Banks,

In 1936 some expansion of the well-measurement program was under-
taken. In the spring, between March 3 and May 5, 238 wells were measured,
of which 120 were wells that had been measured under the regular program
in earlier years and 118 were new wells, A somewhat smaller number of
wells were measured once in September. An automatic water-stage recorder
was maintained on one well throughout the year. There is now available
an automatic record for this well for about 8% years., Because of limita-
tions of finances and personnel it was necessary to make many of the
spring measurements on dates considerably different from those used in
the spring of 1935, Accordingly, these measurements cannot be strictly
compared with those of the previous year.

The significant facts in regard to the geologlc arnd hydrologic condi-
tions in the Grand Prairie region were described briefly in Water-Supply
Paper 777. It is desirsble here to mention only certain facts.

In most wells that have been measured, particularly those in the
central part of the region, the water level has dropped to successively
lower levels nearly every year. The measurements in the spring of 1936
showed that this downward trend had continued in many wells during the
pumping season of 1935, Unfortunately, funds were not available for
measurements in the fall of 1935, and therefore there is no basis for com-
parison with the measurements in the fall of 1936 in the region as a
whole. However, in well 280, the only well equipped with a recorder, the
water dropped, in August 1936, to a level about 1,20 feet lower than the

3



4 WATER LEVELS AND ARTESIAN PRESSURE, 1936

lowest level reached in 1935; and on May 1, 1937, the water level was
about 1,50 feet lower than on May 4, 1936.

It 1s desireble to emphasize the fact that the water levels in all
obgervation wells in the Grand Prairie region show fluctuations of more
than 1 foot within a few days and as much as 0,80 foot in 24 hours, these
fluctuations being caused by fluctuations of atmospheric pressure. The
water level tends to go down when the atmospheric pressure increases and
to rise when the atmospheric pressure decreases, The greatest differ-
ences are due to the paassage of areas of high and low pressure-~that is,
conditions that produce falr and stormy weather respectively. In order
to make sccurate comparison of the water level on corresponding days in
different years it 1s necessary to correct for the atmospheric fluctua-
tions by comparison with a barograph record at some meteorologic station,
the nearest of which is the United States Weather Bureau station at
Little Rock. For this purpose the record of well 280 here reported
glves the time of observation.

There are given below the records for well 280, on which & recorder
has been maintained, and for 15 other wells that were measured once or
twice during 1936 and the earlier records of which were published in
Water=-Supply Paper 777. Two of the wells (Nos. 51A and 173) for which
1935 records are given in Water-Supply Paper 777, were not measured 1ln
1936, The well numbers used in the tebulation below are the same as
those used in that publication. All records give the depth to water
level, in feet, below the measuring points described in Water-Supply
Paper 777.

Water levels in wells in the Grand Prairie region, Arkansas

(Water levels are given in feet below measuring points described in
Water-Supply Paper 777, pages 8-17)

280. Fred Hedrick., NWZNW: sec. 3, T. 3 S., R. 5 W, This well is
equipped with an automatic water-stage recorder., In Water-~Supply Paper
777 monthly measurements of this well from July 20, 1928, to December
29, 1935, were given., For the year 1936 the depths to water whenever the
recorder charts were changed, usually at weekly intervals, are glven
below. In Water-Supply Paper 777 the measuring point was given as top of
pit, level with land surface. On February 27, 1937, the observer sent In
a note stating that for the last 2 years or more, measurements had been
made from the top edge of a 2~ by 4-inch board, 0,30 foot above the top
of the well pit, which was the original measuring point. On the date
just indicated the use of the original measuring point was resumed. No
Information in regard to this change had been noted previously and it has
not been possible to determine just when the change was made. Because of
the inability to determine just when the change was made the measurements
have not been corrected accordingly. When using the record for comparing
the depth to water on corresponding dates in different years it must be
remembered that the deptins glven for 2 years or more prior to February
27, 1937, may be 0.30 foot too great. The highest water level in this
well during 1936 was 86,1 feet on April 15. This high level apparently
was reached during a period of unusual low pressure, and the normal level



ARKANSAS

Arkensas--Continued

Water levels in wells in the Grand Prairie region,

was probably 0,30 to 0,50 foot lower., The lowest level during the year

was sbout 93.65 feet on August 21.

In comparlson, the highest level in

1935 was about 85.10 feet on April 6; and the lowest level was 92,46 feet
on August 30,

Depth to Depth to
Date Time water level Date Time water level
(feet) (feet)
Jan. 4, 19386 ecesvonsn 86,73 July 6, 1936 9:45 a.,m. b 89.97
8 2:35 p.nm, 87,01 11 5:10 p.me 92,10
11 4:00 p.m, 86.89 18 1:30 p.m. 92.92
19 4:15 p.m,. 87.13 25 4:00 peme 92,78
25 2:30 p.m. 87.08 Aug., 1 10:35 a.me 93.02
Feb, 1 1:40 pem, 87,02 8 10:45 a.m. 93,53
10 5:50 p.m, 87.00 14 5:00 p.m. 93,07
15 2:45 p.m, 86.71 22 10:15 a,m. b 91,00
22 2:15 p.m. 86.94 28 10:15 a.m, 93.29
Mar, 3 8:45 a,.m, 86.53 Sept. 4 11:30 a.m. 9%.46
7 3:50 p.m,. 86.65 12 3:10 pem. ¢ 89.59
15 4:40 p.m, 86,37 19 10:45 a.m. 89.39
23 3:35 pema 86.29 26 9:30 a.m. 89.01
31 11:30 a.m, 86.66 Octe 3 9:30 a.m. 89,11
Apr. 4 1:45 pem, 86,63 10 9:05 a.m, 88.60
11 5:10 pem, 86.55 17 7:40 a.,m. 88,45
20 11:45 a.m, 86,60 24 9:00 a,m, 88,78
27 10:20 a.m, 86,40 31 8:00 a,m. 88,40
May 2 12:00 a.m. 86.46 Nov. 7 11:45 a.m, 88,39
9 10:45 a.m, 86.42 14 8:45 a.m, 88.19
16 5:10 pom, 86.51 21 8:15 a,m. 88,02
23 12:00 noon a 87,95 28 9:40 a,m,. 88.20
June 1 7:30 a.m, 90.99 Dec. 7 10:35 a,.m. 88.22
6 4:40 p.m, 91.85 12 1:40 p.m. 88.25
13 11:30 a.m, 91.99 20 10:30 a.m. 88.15
20 10:45 a,m. 91.89 28 10:25 a.m. 87.89
27 2:50 p.m. 92,93

observation well began for the season on May 19.
b Nearby well not pumping at time of measurement.

a Pumping of a nearby well that affects the water level in the

Unless otherwise

indicated this nearby well was being pumped at times of all measurements

during the pumping season,
Pumping for the season in nearby well stopped on September 8.

c

no., (1938) (feot) no. (1936) (feot)

10 Apr. 27 51.06 261 Mar. 18 64,40

55 Mar, 11 64,67 Sept. 16 65,69

Sept. 9 76.45 318 Apr, 22 84,26

116 Apr, 20 70.64 Sept. 15 88,39
126 Apr, 20 36.63 392 Apr, 22 80,36
135 Apr. 16 43,02 Sept. 22 83.19
Sept. 15 43,55 456 Mar, 14 81,39

144 Apr, 14 90,22 499 Mar, 13 38,24
159 Apr, 14 57.81 501 Mar., 13 28,68
205 Apr, 14 90.91 Sept., 24 32,24
Sept. 4 96.23 507 Mar, 13 37.81

Sept. 29 43 .63




CALIFORNIA

GENERAL SUMMARY
By F. C. Ebert

During 1936 the United States Geological Survey maintained a water-
stage recorder on well 42a, at Baldwin Park, in the upper San Gabriel
Valley, and made at least two measurements of the ‘depths to water level
in 19 of its observation wells in the upper San Bernardino Basin,
Measurements of depths to water level were made twice during the year in
90 observation wells in the Mojave River Valley, in 18 wells in the
Antelope Valley, and in 10 wells in the San Jacinto area., Other ob-
servation wells in the south coastal basins were not visited, because
measurements were made at frequent intervals by other public agencies,

The California Water & Telephone Co., San Diego Bay division,
Coronado district, a permittee of the State Division of Water Rights,
measured in 1936 the depths to water level in 19 wells in San Diego
County. The Department of Public Works, Division of Water Resources,
collected from various interested parties records of water level in
2,400 wells in the south coastal basins and will publish the records of
about one-third of them in its annual report. During the year the De-
partment published 1ts annual report, Bulletin 39d, which contains hy-
drologic data collected during 1935. The Los Angeles Department of
Water and Power made monthly measurements in 40 wells in Bouquet Canyon
in 1936 and the Water Department of the City of Santa Barbara made
monthly measurements of depths to water level in representstive wells
in the Senta Ynez River Basin, Sante Barbara County. Regular measure-
ments were continued in representative wells in Ventura County by the
Ventura County Water Survey., The Midlsnds County Gas & Electric Co.
made measurements in 16 wells in Santa Maria Valley during August 1936.
Yearly measurements have been made in these wells since 1929. The
county surveyor made spring and fall measurements in gbout 170 wells in
the Salinas Valley, which constitute a continuation of the observations
begun by the State engineer in 1932, About 200 wells In the Santa Clara
Valley were measured about twice a month by the Santa Clara Valley Water
Conservation District and about 200 wells in the Sacramento Valley were
measured during the fall by the State engineer, The State engineer in
1936 also ineasured the depths to water level in 180 wells in Madera

6



CALIFORNIA I

County, 500 wells in Fresno County, 400 wells in Kings County, 1,200
wells in Tulare County, and 340 wells in Kern County. The Los Angeles
Department of Water and Power maintained water-stage recorders on 46
wells in the Owens Valley and measured the depths to water level in 177
deep wells and 60 test holes twice monthly. Three wells in Haiwee
Valley were measured weekly, and four other wells were measured monthly.
Nineteen wells in the Mono Basin were measured monthly.

Graphs showing fluctuations of water level in four typlical wells in
gouthern California--the Williams well, in San Bernardino Valley; well
41, near Angheim, in the coastal plaln of southern California; well 42,
at Baldwin Park, in the foothill belt between Los Angeles and San
Bernardino; and well 72, at Perris, in San Jacinto Valley--were pub-
lished in Water-Supply Paper 468, in 1921, Measurements of water level
mede in these wells, or in comparable companion wells, since 1920 are

given in the following pages.

Water levels in typical wells in Southern California

41, Described as the J. B, Neff well in Water~Supply Paper 468.
South of Ansheim, 682 feet west of Palm Street, 100 feet south of
Cerritos Ave. Measuring point, top of curb, 50.3 feet above top of cas~
ing, 0.5 foot above land surface and about 136 feet above mean sea level,

Depth Depth Depth
Date to water Date to water Date to water

(feet) (feet) (feet)
Jan, 15, 1821 63.0 Oct. 1, 1924 48.0 Mar, 1, 1926 98.5
Mar, 28 60.2 Dec. 1 54.0 May 1 102,0
Nov, 71.0 May 1, 1925 69.0 Sept. 1 106.0
Jan. 1922 69 .0 Aug. 1 77.5 Dec, 1 103.0
Mar, 62.0 Dec. 1 89,5 Destroyed

4la, Numbered C-1128a-N-16 in Bull. 39, Califormia Division of
Water Resources. 200 feet east of State Highway (U.S. 101), 100 feet
south of Katella Ave., west of Orange. Measuring point, top of 1lj-inch
pipe near casing, 0.5 foot above land surface and 140,1 feet above mean
sea level, Replaces well 41,

May 30, 1929 92.5 Sept. 30, 1931 117.2 Mar, 9, 1934 119.9
July 30 92,5 Oct. 31 116.8 May 22 123.8
Sept. 30 98.0 Nov. 30 117.8 July 9 126,0
Nov. 15 109.5 Dec. 31 115,9 Aug, 30 127.3

30 102.0 Jan, 31, 1932 112.3 Dec, 11 125.3
Dec. 30 113,0 Feb, 29 112,1 Feb, 26, 1935 122.6
Jan, 18, 1930 101,5 Apr, 23 114.4 Mar, 15 121.8
Feb, 17 107.2 Aug. 15 118.3 Apr, 19 120.9
Mar, 17 100,0 Sept. 16 118.9 June 20 123,8
May 30 105.7 Oct. 20 120,6 Aug. 16 126.4
June 25 104.1 Dec. 19 118,9 Oct. 3 128.2
July 21 110.6 Jan. 13, 1933 118,7 Mar. 13, 1936 128,.1

30 107.3 Feb, 24 11643 Apr., 14 124.6
Aug. 30 112,0 Mar, 13 117.2 May 12 127.0
Qct, 30 109,8 20 117,.0 June 15 128,1
Dec, 30 108,4 July 14 121,5 July 14 129.8
Feb, 28, 1931 108.7 Aug., 3 123.9 Aug, 21 132,0
Apr. 30 109.9 Sept. 8 123.5 Sept. 23 133.1
June 30 110.4 Octe. 23 124,0 Nov. 18 133,7
July 31 115,5 Dec, 14 124,0 Dec., 3 133.4
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Water levels in typical wells in southern Califormig~--Continued

42, Numbered 87 in Water-Supply Paper 219, C-294-g-15 in Bull. 39,
California Division of Water Resources. 20 feet south of Los Angeles
Street, 600 feet west of Main Street, Baldwin Park, Calif. Diamster 7
inches, depth 140 feet. Measuring point, through July 7, 1928, top of
casing, 4.1 feet above land surface and 386.,5 feet above mean sea level;
through Sept., 5, 1931, top of concrete curb over well, 0.9 foot above
land surface and 383.3 feet above mean sea level; since Sept. 5, 1931,
top of platform over well, 1.4 feet above land surface and 383.8 feet
above mean sea level, Water levels in following table expressed in feet
above mean sea level

Water Water V{ate{

level Date level Date eve
Date (feet) (feet) (feet)
May 25, 1903 28B.4 Apr. 10, 1922 321,1 May 17, 1827 295,7
Dec, 14, 1904 282.4 May 25 321.3 June 1 294.8
Jan, 12, 1905 282,0 June 27 3177 20 293.9
Feb, 21 283.6 July 25 315.4 Sept.12 287,.,3
Mar, 10 287,7 Sept. 14 310.9 27 28643
Apr, 15 292.6 Oct, 9 310.1 Oet, 17 285.6
May 17 295.8 Mar. 8, 1923 310.9 Nov. 2 285.,3
June 22 205.6 May 22 308,3 Dec., 2 284.8
July 21 2905.2 Oct., © 289.7 Jan, 7, 1928 284,7
Aug, 16 294,3 Nov. 6 298,3 10 285,0
Sept. 20 292,.8 Dec, 17 29646 Feb, 9 284,3
Nov. 12 290.8 Jan, 30, 1924 296.6 11 285,.0
Dec. 21 289,9 Mar., 6 204,7 Mar, 5 284,9
Jan, 27, 1906 289.5 20 297.3 ] 285.5
Mar. 15 291,.2 21 264.1 15 285,6
May 8 303,.2 Apr, 9 293,.9 Apr, 3 285,7
June 7 305,5 May 22 29343 16 286,0
Aug. 1 303.6 June 23 201.1 30 285.8
Sept. 25 300.6 July 19 288.4 May 7 285.5
Dec. 11 2977 24 288.3 i5 285,0
Feb, 12, 1907 307.7 Sept .24 286.2 23 284.6
May 16 322,5 Oct. 8 285.9 31 284.1
Aug, 26 31645 Nov, 12 285.9 June 15 283,1
Dec. 30 310.1 Dec. 1% 286,0 July 2 281.4
Apr., 21, 1908 314.2 Mar. 28, 1925 283,.8 16 280,5
June 23 311.7 Apr, 25 283.5 Aug., 1 279 .1
Oct. 14 305.5 Aug., 26 276.8 v 278,7
Dec, 27 303.4 Nov, 7 27645 23 277 .2
Apr. 5, 1909 316.4 11 276.,3 Sept. 1 276.3
July 10 519.3 Dec, 22 27643 8 275,.8
Oct. 13 312.9 Jan, 25, 1926 275.3 21 275,53
Feb, 2, 1910 316.3 Feb, 13 275.7 | oet, 2 o747
Aug, ¢ 310.9 Mar. ¢ 276.,3 5 274.9
Jan, 4, 1911 304.4 Apr. 10 275,3 Nov, 13 274,5
May 24, 1512  308.9 13 275.,5 | Dec. 4 275,0
July 26 311.7 22 277.3 dan, 5 275.2
Oct, 22 301.8 26 27843 Feb, 8, 1920 275.4
Oct. 17, 1913 297.8 May 3 280,3 Mar, 8 275,.2
Apr. 5, 1814 325.6 18 282.8 | Apr. 25 27646
June 2 326.7 June 8 283.,8 | May 4 277.2
Sept. 3 320,0 15 283.8 June 4 276,7
Nov, 17 314,5 26 282.9 July 3 275.2
May 13, 1915 324,6 July 16 282.3 | Aug. 1 272.9
Oct, 11 314,0 Aug, 12 280,0 Sept.23 269,7
May 19, 1916 329.1 Sept. 7 277.3 | Oct. 8. 269.3
Nov. 17 317.9 Nov, 23 27546 Nov. 21 268,3
May 26, 1917 320,3 Jan. 6, 1927 277.,3% | Dec. 30 267.7
Nov. 21 313.8 Feb, 7 277.7 | Jan. 9, 1830 2687.9
May 11, 1918 321.1 19 278,1 | Feb, 7 268,.,2
Oct. 5 313.5 24 279 .1 Mar, 7 268,5
May 14, 1919 310.1 Mar, 2 280.,5 | Apr. 4 269,5
Nov., 10 298,2 5 282.2 | May 2 270,7
May 13, 1820 303,2 12 284.8 | June & 272,5
Nov. 23 294,1 i7 286.4 { July 14 271.0
May 27, 1921 296,3 25 288,6 | Sept. 5 266,1
July 23 206,44 Apr. 4 291,0 { Oct, 11 264,6
Sept. 16 293.0 11 292.1 | Nov. 15 263.6
Oct, 21 292.4 21 203.5 | Dec, 6 263,9
Mar. 9, 1922 319,4 May 4 294.3 | dJan, 3, 1931 264,1
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Water levels in typical wells in southern California-~Continued

42, Numbered 87 in Water-Supply Paper 219, C-294-g-15 in Bull. 39,
California Division of Water Resources,--Continued,

Water Water Water
Date level Date level Date level
(feet) (feet) (feet)
Feb, 7, 1931 264.7 Mar, 15, 1932 270.8 Mar, 14, 1933 269,.8
Mar, 7 265.4 Apr, 26 2767 28 270.2
Apr. 4 264.7 | May 10 277.5 | Apr. 25 270.6
25 263.5 June 7 276,.7 May 16 270,.8
May 30 264,6 July 5 275.6 30 270.4
July 4 262.7 Aug., 3 273.7 June 13 269.8
Mig. 1 260.7 | Sept. 7 270.8 | July 4 268.1
Sept. 5 258,3 Oct. & 269.5 31 265.8
Oct. 3 258,.,1 Nov, 6 268.2 Sept.18 262.2
Nov. 14 257.3 Dec. 10 266.9 Oct. 5 261.5
Dec., 5 257.0 31 267.3 26 260.7
Jan, §, 1932 259.1 Jan. 3, 1933 267.4 Dec, 7 259.8
Feb, 9 260,.8 31 267.9 21 260,21
23 264,11 Feb, 28 269.2

42a. 400 feet west of Main Street, 375 feet north of Los Angeles
Street, Baldwin Park, Calif.; 200 feet east and 400 feet north of well
42, Diameter 16 inches, depth 200 feet, Measuring point, top of cas-
ing, 0,7 foot above land surface and 387.8 feet above mean sea level.
Water levels in followlng table expressed in feet above mean sea level
minas 200,

Jan, Feb, Mar., Apr. May June July Aug. Sept. Oct. Nov. Dec.

eesse 75,95 74,02 71,20 69.68 68,43 67.19
ceeee 75,91 73.86 71,17 69.63 684,38 67,16
cesee 75,85 73,72 71,12 69.60 68,35 67.14
eceses 75,84 73,67 71,08 69.54 68,27 67,11
cavee 7579 73,59 71.03 69,52 68,20 67,06
esses 75,71 73.55 70.95 69.50 68,19 67.00
veees T5.64 73.36 70,90 69,46 68,12 66,97
sesee 75461 73.20 70,85 69.42 68,08 66,95
esees 75,59 73,15 70,76 69,38 68.07 66,92
ssees 75,53 73,06 70,64 69.38 68,00 66.90
eesss 75,50 73,01 70.57 69.38 67.92 66,95
eeeee 75,46 72.85 70.52 69,33 67.88 67,03
ceves 75,40 72.79 70,44 69,30 67.85 67,06
ceeee 75.35 72,70 70.41 69,26 67.78 67,04
essse 75,29 72,61 70,35 69,27 67,73 67,00
soces 75425 7249 70.30 69423 67.69 67.02
76.52 75,21 72,40 70,31 69,21 67.64 67,10
76453 75,11 72.32 70,28 69,15 67,60 67.12
76657 75,04 72.23 70.24 69.10 67.57 67.15
76,50 74,96 72,13 70420 69.06 67.52 67.19
21 teeee tevseccanes sevae sesss 76,40 74,87 72.03 70,12 68,97 67.45 67.22
22 teeee teess sesas sevse sasae 76,36 74,78 71.94 70,02 68,88 67.41 67.20
23 tesee sevee sases sesse esees 76,31 74,72 V1,85 69.94 68,87 67.37 67.24
76430 74,66 71,73 69.96 68,79 67,37 67.22
76427 74.62 71,63 69,95 68,74 67,35 67.23
76.24 74,56 71,53 69.88 68,72 67.32 67.26
76.22 74,52 71,47 69.84 68,70 67.29 67.30
76.15 74,45 71.44 69.82 68,65 67.29 67.34
76,08 74,33 71.37 69,79 68,60 67.28 67,33
76.01 74,30 71,28 69.72 68.53 67.25 67.31
cecoe 74,12 71023 saeee 68447 caese 67.35

70,40 68.45 65.84 63.01 61.75 60.65 59,87
70,39 68.34 65.74 62.94 61.74 60,67 59,90
70,36 68.25 65.65 62.90 61.73 60.70 59,90
70,32 68,20 65.56 62.86 61,67 60,70 59.87
70,28 68,14 65.50 62.78 61,57 60.67 59,81
70,24 68,05 65,44 62,71 61,47 60,65 59.83
67.44 68,27 69.57 70.62 70.83 70.22 67.95 65.33 62,62 61.43 60.61 59,83
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Water levels in typical wells in southern California--continued

42a,

Baldwin Park, Calif.--Continued

Day

Jan,

Feb.

Mar,

Apr.

May

June

July

Aug.

Sept.

Oct.

Nov.

Dec.

1933
8
9

10
11

HOOOIoUuIdNOH

=

67 .46
67.48
67.50
67.45
67.47
67,48
67.52
67.53
67.57
67.55
67.50
67458
67,58
67.56
67.61
67.64
67.64
67 .68
67.72
67.79
67.82
67,89
67.92
67.95

60,52
60,55
60,61
60,66
60,73
60,81
60.89
61.00
61l.12
61.24
61.35
61.48
61,61
61,75
61.88
62.02
62.18
62432
62.47
62,62
62,75
62,90
63,06
63.22
63.35
63,48
63,62
63,76
63.88
64.00
64,10

60451
60.56
60,62
60,71
60,77
60,82
60.89
60,97
61.03
6l.11
61.19

68,33
68,38
68.40
68.47
68.53

69.60
69,64
69,68
69.69
69.73
69.74
69,78
69,81
69,83
69 .89
69.93
69.96
70.02
70,05
70,06
70,05
70,06
706,11
70,14
704,19
70.24
70.30
70.34
70.39

66,04
66.10
66,14
66,18
66,22
66.27
66430
66.34
66.38
66,40
66443
66.46
66,48
66,52
66456
66,62
66.63
66,65
66467
66,72
66,71
664,73
66,79
66482
66483
66486
66487
66.88
66.92
66,92
66.94

67,69
67,97
68,19
68,46
68,72
68499
69,27
69.51
69.76
69.98
70.21

70.51
70470
70.71
70,74
70.76
70.72
70,68
70,71
70,76
70.78
70.77
70.73
70469
70,70
70,69
70,72
70.70
70,68
70,68
70,70
70475
70,77
70.80

66,97
67,02
67.01
67.01
67.03
67.06
67,07
67.11
67,13
67.14
67,16
67.21
67.28
67430
67 .35
67.40
67.45
67 .47
67,44
67 .45
67.47
67.51
67.51
67.51
67.52
67451
67.48
67.48
67.50
67,47

escos

754,01
75,19
75440
75,60
75477
75,97
76.19
76.42
76453
76,70
76,88

70.87
70.86
70.86
70485
70,85
70.84
70.89
70.90
70.88
70.84
70.85
70.83
70.80
70,77
70.72
70.72
70,70
70,65
70,65
70,60
70.56
70,54
70,47
70.42

67.48
67.52
6752
67.47
67 .47
67.47
67.44
67.36
67.30
67.25
67419
67.15
67.10
67.06
66.99
66,94
66.89
66,82
66476
66.73
66.68
66,59
66453
66,48
66.44
66433
66425
66.18
66.14
66410
66,04

79 .64
79.81
79.97
80,10
80,27
80.42
80.55
80,67
80,78
80.90
81l.01

704,16
70.10
70,04
70.02
69.97
69.90
69.85
69.78
69.74
69.64
69 .57
69.48
69.38
69.28
69.17
69.10
69.03
68,95
68,90
68,82
68.72
68,64
68,57

sesse

66.00
65.98
65.94
65493
65,92
65,89
65,87
65,87
65,86
65,84
65,83
65,80
65.74
65,70
65,67
65.60
65.55
65451
65,44
65.38
65,32
65.27
65,21
65,14
65.07
65,03
64,97
64.89
64.83
64,77

ecess

83.26
83.28
83.33
83,33
83.35
83,33
83.28
83.26
83.36
83.38
83.43

67 .84
67.76
67,71
67.64
67.54
67.47
67.35
67,28
67.21
67.13
67.05
66,93
66.85
66.76
66,68
66461
66,55
66.48
66.40
66,32
66.20
66.08
66,01
65,93

64,71
64.67
64.58
64.53
64,47
64.38
64,31
64.25
64.20
64,15
64,04
63490
63,77
63467
6361
63.55
63.45
63.56
63424
63.11
63,02
62,98
62.89
62,79
62,71
62463
62453
62,37
62427
62421
62,12

82,55
82.49
82.43
82.41
82.38
82,33
82,27
82.22
82.16
82,04
81.93

65.,26° 62,55

65.16
65.06
64,94
64,82
64,73
64.59
64.46
64.36
64.24
64,12
63.99
63.90
63.82
63.73
63466
63.57
63.50
63442
63435
63427
63,20
63,14
63.08

62.03
61.95
61.83
61,78
61.72
61461
61.48
61.37
61,28
61.20
61.08
60,98
60.90
60,82
60.72
60.63
60.52
604,42
60433
60,29
60,26
60.19
60415
60.10
60,00
59,96
59.88
59.81
59.78

80.40
80.30
80.17
80,04
79.94
79.85
79,74
79 .64
79.52
79.36
79.25

62.48
62.46
62,41
62.36
62,32
62.28
62423
62,22
62.19
62.18
62413
62,10
62,04
61,99
61.94
61.92
61,93
61.92
61.88
61.83
61.81
61,78

eevee

59.69
59,64
59.57
59.50
59,44
59,36
59.31
59,22
59.18
59.10
59,04
59.02
58,93
58,91
58,87
58.79
58.71
58.64
58.58
58.55
58,52
58450
58.48
58.47
58.42
58,39
58,36
58.32

ceces

77 .40
77,40
77 .38
77.31
77.25
77.12
76,98
76.94
76,91
76.85
76478

61,41
61.36
61.29
61.24
61.21
61.18
61.15
61.14
6l.12
61.09
61.03
60.96
60,91
60.89
60.86
60,84
60,81
60,77
60,75
60,72
60,69
60,67
60.66
60,65

58.25
58,18
58.11
58,04
57.98
57.93
57.89
57.86
57.84
57.80
57.76
57.71
57.68
57466
57463
57.60
57.61
57465
57.71
57.77
57.83
57.88
57.93
57.98
58,06
58.11
58.14
58.19
58.24
58.30
58436

75459
75457
75455
75.50
75439
75,34
75.23
75.20
75.12
75,01
74,94

60,58
60.57
60.57
60.54
60,52
60,52
60.52
60.46
60.41
60.36
60,34
60.33
60.28
60,22
60.20
60,17
60.11
60,04
59.99
59,94
59,90
59.86
59.85

essee

58,40
58.45
58.49
58.54
58,57
58,61
58.65
5867
58.70
58.73
58477
58.81
58,84
58,87
58.92
58,95
58.99
59.03
59.07
59.10
59,12
59,16
59.21
59.23

159427
59,30
59 .32
59.34
59439
59.40

seccoe

74.44
74,42
74,37
74.31
74431
74.29
74.25
74.16
74.14
74,08
74,04

59.82
59.79
59.80
59.78
59.79
59,84
59.86
59.90
59.95
59.99
60.04
60,08
60,12
60,15
60.20
60423
60.26
60,29
60.33
60,36
60,38
60,42
60.45
60,47

59.43
59.44
59.48
59.52
59453
59455
59.57
59.60
59.64
59.66
59,69
59473
59475
59.78
59.82
59.84
59.88
59.90
59,95
59,97
60,01
60,05
60,08
60.12
60,16
60.21
60425
60.30
60,33
60.39
60,44

73.58
73.55
73.51
73.52
73.51
73449
73.50
73.54
73.51
73.48
73.47
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Water levels in typical wells in southern Californis--continued

42a.,

Baldwin Park, Calif,--Continued

11

Day

Jan,

Feb.

Mar,

Apr.

May

June

July

Aug,

Sept.

Oct,

Nov,

61.23
61,32
61.39
61.46
61.52
61,62
61.70
61.76
61.81
61.89
61,99
62.08
62.17
62.26
62.34
62.43
62.52
62.60
62,69
62,78

72,89
72,92
72.96
72.99
72.98
72.98
72.92
72,90
72,89
72.89
72487
72,86
72,87
72,85
72.84
72.84
72,82
72.78
72,78
72,76
72.72
72.69
72,65
72.60
72.56
72.52
72,48
72,40
72.34
72.28
72.25

64,28
64,41
64.55
64,69
64.85
65.04
65.23
65.43
65.62
65.83
66,05
66.30
66.52
66,72
66.95
67.20
67.44

sesse

72.26
72,28
72.256
72.28
72.27
72.26
72.27
72.24
72,23
72.25
72430
72,31
72,30
72.32
72,33
72.33
72.33
72,39
72439
72.40
72,42
72.48
72450
72,50
72.48
72450
72.54
72,58
72,58

serece

70,48
70,73
70.97
71.20
71.44
71.67
71.90
72.11
72.34
72457
72,80
73.04
73.25
73.49
73473
73.95
74,15
74.37
74.68
74.80

72,62
72463
72.64
72.64
72.63
72.66
72.69
72472
72,77
72,79
72.80
72,85
72.87
72,91
72,94
72,99
73,00
73,00
73.03
73,10
73.21
73428
75.32
73441
73.46
73.60
73.58
75.68
7377
73489
73.94

77,05
77,21
7736
77 449
77.64
77.79
77.92
78.05
78.18
78.31
78.44
78,57
78,67
78.80
78,92
79,03
79.18
79.34
79.50

74.01
74,12
74.23
74.32
74.38
74.47
74.58
74.70
74,79
74.88
74,97
75.06
76,14
75,24
75,33
75.43
76.64
75,64
75,75
75.86
75.97
76.09
76.16
76,25
76436
76.48
76,57
76466
76,74
76,83

cesve

8l.17
81,28
8l.41
81.54
81.66
81.78
81.89
82,02
82.14
82.256
82,36
82.46
82,55
82.64
82,78
82,86
82.97
83,07
83.15
83.22

76,92
77.02
77.10
77.10
77.14
77.21
.25
77430
7736
77 43
77 .50
77.56
7 .64
T7.71
7777
77.79
77.85
77.90
77,95
78.01
78.04
78,05
78.04
78,01
78,07
78.10
78.09
78.11
78410
78.05
77.99

83,42
83,43
83.40
83.32
83.30
83.28
83.22
83.12
83,04
82,97
82.90
82,93
82,92
82.84
82.80
82,75
82.68
82,59
82.59

csese

77.97
77.95
77.90
77.87
77.86
77.84
77.81
77,74
77.74
77470
7757
77.48
77.41
77.41
77433
77,26
77.23
77.14
77.10
77.01
76.92
76,89
76.83
76.75
76,68
76,59
76.47
76440
76,30
76.21

81,83
81,77
8l.74
81.66
81.53
81.48
81.38
81.30
81.25
8l.24
81.23
81.17
81,08
80.99
80,93
80,84
80,77
80.72
80.61
80,50

76411
76.97
75.89
75.87
75.80
75.77
765.69
75.60
75,51
75.41
75,34
76.26
76.21
75,14
75.02
74,89
74.80
74,67
74.52
74.43
74.35
74.22
74,09
74.00
73,91
73,82
73.74
73459
73,46
7337
73.28

79,15
79,05
78,98
78.88
78.78
78.65
7857
78.43
78.33
78.25
78.17
78.06
77.96
77 .86
7776
77.67
77.60
77.56
77 .46
77.43

73.18
73,10
73.02
72,96
72.87
72.77
72..65
72.54
72.48
72.40
72.29
72.186
72,01
71.87
71.73
71,65
71.57
71.49
71.35
7l.21
71.09
71,02
70,94
70,81
70.71
70,60
70.53
70.44
70.34
70.29
70.22

76.72
76,64
76,60
76.54
76,50
76,45
76.35
76.24
76,16
76.10
76,09
76.02
76,97
75.85
75,82
75.80
75,74
75469
75,64

70,14
70.08
69,97
69.85
69.72
69 .63
69.58
69,51
69,43
69,37
69,32
69.25
69,17
69.12
69,07
69,02
68.93
68,84
68,76
68,72
68,68
68.61
68,56
68,51
68,48
68.43
68.37
68.28
68.23
68.17

csose

74.03
73,98
73,91
73483
73.78
73.74
73,66
73.68
73,69
73.71
73.71
73.71
73.68
73.66
73464
73.63
73.62
73,64
73.568

seens
sesse
sesen

cecos

Measurements on June 20-22, 1933, estimated.
Recorder not operating Aug, 23-30 and Sept. 12-20, 1934,
Measurements on August 24, 25, 1935, interpolated.
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72, 300 feet southeast of well 72c¢c. Measuring point, top of cas=-
ing, 2.5 feet above land surface, Record from 1904 to 1920 published in
Water-Supply Paper 468, pages 75-76,

Depth Depth Depth
Date to water | Date to water | Date to water

(feet) (feet) (feet)
Feb, 10, 1921 58.90 Aug. 2, 1922 61,75 Mar. 12, 1925 64,89
Apr, 23 62,1 Oct. 27 61,88 May 26 65,32
May 13 59,5 Feb, 26, 1923 61,85 Aug. 25 65,81
July 25 60,1 June 6 62,15 Nov. 3 66.05
Oct. 10 60,7 Sept.17 62.45 May 13, 1926 66.86
Nov. 30 60.98 Dec., 6 62,75 Oct, 27 68.22
Apr. 7, 1922 61.44 Feb, 26, 1924 63.12 June 24, 1927 68.4
May 16 61,54 Aug, 26 63,93

72c. Southeast corner of Fourth and F Streets, Perris. Measuring
point, 1.48 higher than measuring point on well 72, or 3.98 feet above
land surface, This well replaces well 72,

May 1, 1929 67.72 Mar, 8, 1932 70,27 Dec. 4, 1934 72.21
Sept. 7 67,40 May 3 70,43 Feb, 26, 1935 72,26
Mar. 4, 1930 67,90 Aug, 10 70,75 May 7 72,48
May 21 68,20 Nov. 18 70,96 Aug. 6 72,60
July 31 68,52 Feb, 6, 1933 71.12 Nov. 4 72,68
Dec. 4 68,88 May 18 71,44 Feb, 7, 1936 72,73
Mar. 4, 1931 69.12 Aug. 4 71,63 Aug, 12 72.87
June 12 70.12 Nov, 10 71.62 Nov. 5 72.03
Aug. 26 69.87 Feb., 6, 1934 71,83

Williems well, 0,35 mile north of Palmetto Avenue, 75 feet west
of Nevada Street, northwest of Redlands, 50 feet north of Santa Ana
River, San Bernardino Valley, Calif. Diameter 10 inches, depth 110 feet.
Measuring point, top of casing, 3.8 feet above land surface and 1,155.4
feet above mean sea level, After measurement in June 1896, 3 feet of
casing was cut off, but all measurements have been corrected to the
original measuring point. Record furnished by Gage Canal Company.

Jan. 4, 1919 5,91 | Aug. 23, 1919  9.40 | Apr. 18, 1920  3.46
11 5.78 30 9.93 24 3.25

18 5,73 Sept. 6 10.07 | May 1 5,08

25 5,64 13 10,41 7 3,02

Feb., 1 5.54 20 10,75 15 2.97
8 5.44 27 11.04 22 2.96

15 5.27 | Oet. 4 11.17 29 2,97

22 5,01 11 11,17 | June 5 3.20

Mer. 1 4.82 18 11,17 12 3.61
8 4.82 25 11.17 19 3,97

15 4,41 | Nov. 1 11.12 25 4,41

22 4.30 8 11.06 | July 3 4,75

29 3.8 15 10.97 10 5.12

Apr. 5 3.83 22 10,84 17 5.58
12 3,89 29 10.75 24 6.22

19 3.36 | Dec. 6 10.55 31 6.71

26 3.39 13 10.06 | Aug. 7 7.22

Mey 3 3.43 20 9.67 14 7.80
10 3.50 27 9.25 21 8.34

17 3,55 | Jan, B3, 1920 9,04 28 8.89

24 3,62 10 8.89 | Sept. 4 9.19

31 3.72 17 8.73 11 9.60

June 7 3.01 24 8.67 18 9.95
14 4,31 31 8.67 25 10.11

21 4.65 | Feb. 7 8.67 | oct. 2 10,43

28 5,00 14 8.66 9 10.70

July 5 5.84 21 8.55 16 10.96
12 6.35 | Mar. 5 6.03 23 11,02

19 7.20 13 5.36 30 10.98

26 7.59 20 4,93 | Nov. 6 10.91

Aug., 2 8.10 27 4,49 13 10.81
9 8.51 | Apr. 3 4,01 20 10,69

16 9.00 10 3.82 27 10.61
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Williams well,.--Continued

Depth Depth Depth

Date to water | Date to water | Date to water
(feet) (feet) (feet)

Dec. 4, 1920 10.53 Apr. 1, 1921 2.68 Sept.15, 1923 6,85
11 10.45 8 2.53 22 7.00

18 10,40 15 2e44 29 7.01

25 10,34 22 2.46 Oct. 6 729
Jan., 1, 1921 10,28 29 2,58 13 732
8 10,19 May 6 2.69 20 735

15 10.10 13 2,74 27 742

22 9.84 20 2,72 Nov. 3 7.48

29 9.27 27 2.74 10 7.50
Feb, 5 8.72 June 3 2,84 17 7.40
12 8.27 9 2.98 24 727

19 7.95 17 3,10 Dec. 1 7.19

26 7.76 24 3,19 8 7.16
Mar. 5 7,60 July 1 3,23 15 6,93
12 7.51 8 3435 22 6,79

19 7.06 15 3.42 29 64,70

26 6.18 22 3450 Jan., 5, 1924 6.44
Apr, 2 5,79 29 3455 12 6.17
9 5.73 Aug., 5 3,66 19 5,72

16 5.82 12 3.75 26 5,55

23 5.82 19 3,92 Feb, 2 5447

30 5,95 26 4,16 9 5.47
May 7 6.19 Sept, 2 4,29 16 5.55
14 6.39 9 4,48 23 5.69

21 6,61 16 4,69 Mar, 1 5.93

28 6,70 23 4,91 8 6,10
June 4 6474 30 5,08 15 6432
11 6.79 Oct, 7 5.26 22 6449

18 6479 14 5,37 29 6445

25 7.20 21 5,40 Apr, 5 6432
July 2 8.58 28 5.41 12 6,07
9 10,00 Nov. 4 5,39 19 5.64

16 10.59 11 5,26 26 5,31

23 11.17 18 4,95 May 3 5.16

30 11,66 25 4,67 10 5.18
Aug. 6 11,96 Dec. 9 4,20 17 5.44
13 12,30 16 3.78 24 5,76

20 12,69 23 3.21 30 6412

27 13,05 Jan. 6, 1923 2,58 June @ 6467
Sept. 3 13,40 3 2.40 13 6,91
10 13,67 20 2,28 21 7.62

17 13,90 Feb, 3 2.00 28 793

.24 14,09 10 1.83 July 5 8.32
Octs 1 14,27 17 1,72 12 8,71
8 14.28 Mar, 3 1.52 19 9.13

15 14,28 10 1.41 26 9451

22 14,22 17 1.35 Aug, 2 9.88

29 14.21 24 1.35 9 10.24
Nov. 5 14.15 31 1.59 16 10.62
12 14,12 Apr, 7 1.84 23 10.93

19 14,12 14 2,03 30 11.28

26 14,12 21 2,03 Sept. 6 11.62
Dec., 3 14.12 28 2,01 13- 11.92
10 14,11 May 5 2,01 20 ¥2.22

17 14,11 12 2,10 27 12,49

24 9,91 1o 2433 Oct, 4 12.75

31 7.04 26 2450 11 12,94
Jan, 7, 1922 6.04 June 2 2679 18 13.11
14 5.56 9 3,04 25 13.24

21 5,10 July 10 4,29 Nov, 1 13433

28 4,80 14 4,38 8 13.38
Feb, 4 4,31 21 4,64 15 13.38
11 B3.82 28 4,86 22 13,46

18 3.38 Aug., 4 5.28 29 13.43

25 3.08 11 5,53 | Dec. 6 13.38
Mar, 4 3401 18 5.83 13 13.29
11 3.00 25 6,08 20 13.16

18 2.88 Sept. 1 6438 Jan, 3, 1925 12.83

25 2.72 8 6.61 12,63

155058 0—37——2
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Williams well.--Continued

Depth . Depth Depth
Date to water Date to water | Date to water
(feet) (feet) (feet)

Jan. 16, 1925 12.53 June 5, 1926 13.02 Jan. 7, 1928 19.83
24 12.51 12 13.75 14 19.41

31 12.39 19 14.39 21 19.02

Feb. 7 12.39 26 15.05 28 18.69
14 12.45 July 3 15.71 Feb., 4 18.56

21 12.60 10 16.45 11 18.08

28 12.70 17 17.12 18 17.58

Mar. 7 12.81 24 17.84 25 17.16
14 12.81 31 18.48 Mar. 3 16.83

21 12.87 Avg. 7 19.18 10 16.60

28 13.02 14 19.78 17 16.30

Apr. 4 13.17 21 20.52 24 16.27
11 13.19 28 21.02 31 16.33

18 13.18 Sept. 4 21.60 Apr. 5 16.33

25 13.27 11 22.09 14 17.18

May 2 13.41 18 22.60 21 18.12
9 13.70 25 22.99 28 19.16

16 13.96 Oct. 2 23.37 May 5 20.02

23 14.26 9 23.66 12 20.65

30 14.53 16 23.96 19 21.00

June 6 14.88 23 24.17 26 21.51
13 15.17 30 24.47 June 2 22.13

20 15.51 Nov. 6 24.54 9 22.75

27 15.93 13 24.67 16 23.35

July 4 16.23 20 24.91 23 23.94
11 16.58 27 25.03 30 24.56

18 17.00 Dec. 4 25.03 July 7 25.05

24 17.37 11 24,89 14 25.58

Aug. 1 17.83 18 24.48 21 26.07
8 18.22 25 23.87 28 26461

15 18.56 Jan. 1, 1927 23.43 Aug. 4 27.10

22 18.92 8 22,96 11 27.59

29 19.30 15 22.53 18 27.98
Sept. 5 19.66 22 22.09 25 28.01
12 20.00 29 21.67 Sept. 1 28.84

19 20.34 Feb. 5 21.21 10 29.42

20 20.63 Apr. 11 9.83 15 29.72

Oct. 3 20.89 26 9.52 22 30.10
10 20.99 May 14 10.50 29 30.52

7 20.99 June 4 13.54 Oct. 6 30.76

24 20.99 11 14.26 13 30.94

31 20.83 18 15.03 Nov. 3 31.22

Nov. 7 20,75 25 15.86 10 31.30
14 20.65 July 2 16.60 17 31.32

21 " 20.65 9 17.23 24 31.32

28 20.54 16 17.77 Dec. 1 31.32

Dec. 5 20.32 23 18.35 8 31.23
12 20.08 30 18.93 15 30.78

19 19.76 Aug. 6 19.39 29 30.09

Jan. 2, 1926 19.43 13 19.85 Jan. 5, 1929 29.78
9 19.40 20 20.40 12 20.47

16 19.40 27 21.10 19 29.27

23 19.69 Sept. 3 21.46 26 28.95

30 19.87 10 21.88 Feb. 2 28.59

Feb. 6 19.92 17 22.34 9 28.33
13 19.93 24 22.72 16 27.91

20 19.86 Oct. 1 22.98 23 27.67

27 19.77 8 23.18 Mar. 2 27.23

Mar. 6 19.53 15 23.46 9 26.93
13 19.37 22 23.75 23 26.68

20 19.34 29 23.89 30 26.63

27 19.34 Nov. & 23.88 Apr. 6 26.63

Apr. 3 19.34 12 23.80 13 26.45
18.70 18 22.72 20 26.08

May 1 11.87 26 21.82 27 25.79
8 11.67 Dec. 3 21.47 May 4 25.78

15 11.67 10 21.26 11 25.84

22 11.91 17 20.85 June 1 26.81

29 12.38 31 20.11 8 27.29
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Williams well.,~~Continued

Depth Depth Depth

Date to water Date to water Date to water
(feet) (feet) (feet)
dJune 15, 1929 27.96 Oct., 25, 1930 39,30 Feb, 20, 1932 38,44
22 28,71 Nov, 1 39,36 27 35.98
29 29,50 8 39,39 Mar, 5 34.33
July 6 30.22 15 39,49 12 33,36
13 30.96 22 39,54 19 32,53
20 31,63 28 39,60 26 32,05
27 32,33 Dec., 6 39.60 Apr, 2 32.05
Aug. 3 32,92 13 39.60 9 31,75
10 33455 20 39,60 16 31.83
17 34,05 27 39,58 23 32,08
24 34,58 Jan, 3, 1931 39,56 30 32.19
31 35,05 10 39,51 May 7 32,19
Sept. 7 35,651 17 39,32 14 32,03
14 35.93 24 39,24 21 31,97
21 36.28 31 38.83 28 3l.72
28 36462 Feb, 7 38,50 June 4 31.48
Octs 5 36,83 14 38,17 11 31l.12
12 36493 21 37.58 18 30.85
19 37.05 28 37,00 25 30,83
26 37,17 Mar, 7 36.23 July 2 30,98
Nov., 2 37«30 14 35,56 9 31l.43
9 37 .42 21 35,24 16 31.87
16 37,57 28 35,23 23 32,35
23 37.73 Apr, 4 35,23 31 32.98
30 37.73 11 35,565 Aug. 6 33469
Dec, 6 37.84 18 36,03 13 54,68
13 37,96 25 36.61 20 35,09
21 37.96 May 2 56,94 27 35,74
28 37.98 9 37414 Sept. 3 36,41
Jan, 4, 1930 37.98 16 37.20 10 36,84
11 37.98 23 37.34 17 37.64
18 37.98 30 37,65 25 38,13
25 37.86 June 6 37.92 Oct, 1 38,65
Feb, 1 37.79 13 38,23 8 38,93
"8 37479 20 38,42 14 39,31
15 37.79 27 38,78 22 39,35
22 37,79 July 4 39 .30 29 39.88
Mar, 1 37479 11 39,76 Nov. 5 40,13
8 35.50 18 40,25 12 40,38
15 54,29 25 40,69 19 40,64
22 33,95 | Aug. 1 41,19 26 40,88
Apr, 5 32,62 8 41,68 Dec. 3 41,12
12 32420 15 42,22 10 41,36
19 31,80 22 42,80 17 41,50
26 31,66 29 43,28 24 41,52
May 3 31,71 Sept, 5 43,65 31 41,52
10 31,50 12 44,03 Jan, 7, 1933 41,35
17 30,54 19 44,36 14 40,97
24 29,65 26 44,69 21 40,42
31 29,02 Oct, 3 45,01 28 39.85
June 7 29,01 10 45,29 Feb. 4 39.14
14 29,17 17 45,65 11 38,25
21 29,64 24 45,83 18 37.41
28 30.22 31 46,03 25 56,58
July 5 30,90 (| Nov. 7 46,16 Mar, 4 35.84
19 32.16 14 46,30 11 36,22
26 32.96 21 46,47 18 35,00
Aug, 2 33,76 28 46,50 25 34,86
] 34,53 | Dec, 5 46,53 Apr, 1 34,85
16 35420 12 46,53 8 35,04
23 35,88 20 46,47 15 35,37
30 36,53 26 46,39 22 36,75
Sept. 6 37,05 | Jan, 2, 1932 45,01 .29 36,38
13 37.62 9 45,49 May 6 36.83
20 38,13 16 44,90 13 37.25
27 38455 23 43,80 20 37.56
Oct. 4 38,86 30 42,59 27 37.82
11 39,10 | Feb, 6 42,02 June 3 38.14
18 39.31 13 41,11 10 38,54
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Williams well,--Continued
Depth Depth Depth
Date to water Date to water | Date to water
(feet) (feet) (feet)
June 17, 1933 38,97 Aug. 18, 1934 54,24 Oet, 26, 1935 56,02
24 39.43 25 54,76 Nov, 2 56,26
July 1 40,09 Sept. 1 55,18 9 56,50
8 40,62 8 55.61 16 56.65
15 41,42 15 55.98 23 56,90
22 41,79 22 56.32 30 57,06
29 42,40 29 56466 Dec, 7 57,15
Aug, 5 42,99 Ogt., 6 56.89 14 57.23
12 43,57 13 56,98 21 57.25
19 44,05 20 57,10 28 57.25
26 44,56 27 57,19 Jan. 1, 1936 57.25
Sept. 2 45,09 Nov, 3 57,19 8 57.25
9 45,48 10 57.23 15 57.25
16 45,98 17 57.29 23 57.29
23 46,37 24 57.27 Feb, 1 57.29
30 46,71 Dec, 1 57.24 8 56,70
Oct., 7 47,04 8 57.00 15 56,39
14 47 .29 15 56,93 29 55,68
21 47,51 22 56,71 Mar, 7 55,68
29 48,00 29 56.24 16 53,64
Nov. 4 48,20 Jan. 5, 1935 55.72 21 50,81
11 48,38 12 55,26 28 49.83
18 48,56 19 54,72 Apr., 4 48,02
25 48,76 26 54,18 11 47,60
Dec. 2 48,96 Feb, 2 53,60 18 47,12
9 49,04 9 52.96 25 46,85
16 49,12 16 52.29 May 2 46,72
23 49,16 23 51.38 9 46,68
30 49,16 Mar, 2 50.50 16 46,68
Jan. 2, 1934 49,12 9 49,60 23 46,83
6 49.18 16 48,75 30 47.12
13 48,62 23 48,04 June 6 47,60
20 47.05 30 47,44 13 48,12
27 45,83 Apr. 6 46,95 20 48,79
Feb, 3 44,95 13 46,44 27 49,50
10 44,31 20 46.26 July 4 50.23
17 43,93 27 45,91 11 51,08
24 43,81 May 4 45,65 18 51,77
Mar, 3 43,81 11 45,41 25 52,60
10 43,55 18 45,29 Aug. 1 53.39
17 43,46 25 45,25 8 54.29
24 43,46 June 1 45,25 15 55.02
Apr. 1 43,59 8 45,31 22 55,54
7 43,88 15 45.39 29 56,12
14 44.40 22 45,62 Sept. 5 56,68
21 45,09 29 46,12 12 57,29
28 45,72 July 6 46,69 19 57,77
May 5 46,28 13 47,38 26 58,22
12 46,87 20 48,13 Oct., 3 58.65
19 47.50 27 49.13 10 58,98
26 48,00 Aug., 3 49,67 17 59,27
June 2 48.53 10 50,59 24 59,48
9 49,01 17 51,11 31 a 57,72
16 49,37 24 51.71 Nov. 7 58,52
23 49,88 31 52,40 14 58,73
30 50.32 Sept. 7 53,00 21 58,73
July 7 50.78 14 53,51 28 58,73
14 51,33 21 54.09 | Dee, 5 58,71
21 51,78 28 54,59 12 58,71
28 52,44 Oct, 5 55,09 19 58,52
hug. 4 53,11 12 55,46 26 58,29
11 53,72 19 55,70

a Probably affected by seepage,
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MOKELUMNE AREA

By Arthur M. Piper

The program of water-level measurements in wells in the Mokelumne
area, Calif., was continued in 1936 by the East Bay Municipal Utility
District and the Paciflc Gas & Electric Co. Records of water levels
in 1935 1n 24 selected observatlon wells in the area were published In
Water-Supply Paper 777, pages 27-34. Measurements of water level made
in these wells by the two agencles 1n 1936 appear in the following
pages. The water levels are glven in feet above mean sea level,

To avold confusion resulting from changes in measuring points each
measuring point has been assigned a number, such as (1) or (2), which
appears with the description of the point. The altltudes of the
measuring points were determined from spirit leveling by the Unilted
States Geologlical Survey and the East Bay Municipal Utility District.
The datum 1s mean sea level, general adjustment of 1929,

A comparison between the stages of the water levels in the wells
on several dates in 1936 with stages on corresponding dates in 1935 1s
given in the following table.

Net annual change in ground-water level, in feet above (+) or
below (-) the level on corresponding dates in 1935,

in 24 wells in the Mokelumne area, California

1936

Jen, 1 July 1 & Dec. 31

Greatest recesglon or least rise among
the 24 wells -2.50 -1,00 +0.29

Greatest rise among the 24 wells +1.65 +2.76 +2.51

Arithmetic average of water-level changes
in all 24 wells + ,10 +1.08 +1,36

a/ Approximate date of maximum pumpsge in pumping season.
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Ground-water levels in 1936 in typical wells in the Mokelumne area,

(Water levels are given in feet above mean sea level.

California

For complete

descriptions of the wells see Watér-Supply Paper 777, pages 27 to 34)

36311,

Lillian C. Schleef.

Measuring point (1), top of concrete

pilt curb west of well, 0.4 foot above land surface and 40,95 feet above

mean sea level,
Depth Depth Depth
Date to water | Date to water | Date to water
(feet) (feet) (feet)
Jan. 7, 1936 27.24 Apr, 14, 1936 29,57 Sept. 25, 1936 28,62
17 27.21 23 29,97 Oct, 21 28,27
Feb. 7 26,95 May 5 30,20 Dec. 9 27,85
21 27.50 July 28 a 17.38 19 27.79
Mar, 11 29,08 Sept.1ll 28,86 31 27.53
368.P1, G. W. and W, P, Vallem. Measuring point (1), top of cas-
ing, 1.2 feet above land surface and 25,95 fept above mean sea level.
Jan. 9, 1936 12,47 Apr, 15 17.16 Oct. 7, 1936 11.59
20 12,71 27 17.04 22 11.83
Feb, 10 13,03 July 15 12,33 Dec, 10 12,60
27 15.30 Sept. 4 11.20 21 12,75
Mar. 12 16.45 16 b,c =2.67
3636R2, Leland W. Bunch, Measuring point (3), floor of concrete
pit, marked by arrow, 7.6 feet below land surface and 30,37 feet above

mean sea level,

This measuring point applies also to records in Water-

Supply Paper 777, in which the measuring point is described incorrectly.

Jan. 7, 1936 13.98 | Apr. 2, 1936 19.47 | Sept. 8, 1936 16.25
10 14,03 8 19,49 17 15,77
21 14,42 20 19.47 Oct, 12 15,95
Feb, 12. d 14.89 28 19.46 27 16,07
28 19,97 June 4 19,10 Dec, 11 16419
Mar. 2 19.87 July 16 17.63 22 16.24
373Bl. Jacob Knoil, Measuring point (1), top of casing at south
side, 1.4 feet above land surface and 81.85 feet above mean sea level,
Jan. 9, 1936 44,24 Apr, 6, 1936 48,48 Sept. 8, 1936 46,82
10 44,27 8 48,58 17 46,56
21 44,87 20 48,69 Oct., 16 45,97
Feb, 13 44,90 29 e 49,11 27 45.79
28 47,39 June 9 50,01 Dec, 11 45,91
Mar., 5 48,46 July 16 49,50 22 45,81
376J8. R. E, and Ruth F, Coker. Measuring point (1), top of cas-
ing, 0.4 foot above land surface and 53.75 feet above mean sea level.
Jan, 7, 1936 29.10 Mar. 11, 1936 30.73 July 28, 1936 29,95
8 29,11 Apr, 6 29.97 Sept.11 29,21
17 29.27 14 30,16 25 29,09
Feb, 7 29 .59 23 30455 Oct, 21 29,00
21 29.88 May 5 30,94 Dec, 9 29.80
Mar, 4 30.50 June 4 31,71 19 29,92

a Pump operating in well,

b Pump operating in irrigation
well close at hand.

c Feet below sea level,

d Adjacent land overflowed by

str

€cant,

e Adjacent land being irrigated.
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Ground-water levels in the Mokelumne area, California-~Continued

377J1. J. and Rachel K. Goetken. Measuring point (2), gasket of
suction flange, after lowering pump, 28,6 feet below land surface and
23,99 feet above mean sea level (used by East Bay Municipal Utility
District). Measuring point (3), pump-house floor south of well, brass
nail with washer, 1.0 foot above land surface and 53,65 feet above mean
sea level (used by Pacific Gas & Electric Co.).

Depth Depth Depth
Date to water Date to water Date to water
(feet) (feet) (feet)
Jan. 7, 1936 22,33 Apr. 2, 1936 21,75 July 28, 1936 20.10
7 22,57 6 £ Sept.11 21,41
17 22,56 14 19.89 25 21,53
Feb., 7 22,85 23 a Oct. 21 22,28
21 22,90 May & a Dec. 9 23,16
Mar, 4 23,19 June 2 20,39 19 23.31
11 22,93 31 23.47

3710K3., Edward Preszler. Measuring point (1), top of casing at
south side, 1.2 feet above land surface and 73.79 feet above mean sea
level,

Jan. 8, 1936 31,92 | Apr. 6, 1936 28.07 | July 16, 1936 28.42
10 32,15 8 27.89 | Sept. 8 30.34
21 32,34 20 27,64 17 30,89
Feb., 3 30,14 29 24.83 | Oct. 16 32,32
13 28,59 | May 4 b 23.48 27 32,55
28 30,07 | June 4 27.43 | Dec. 11 33,46
Mar. 4 29.66 | July 1 28,31 22 33,69

3710K4, Edward Preszler, Measuring point (1), top of casing at
south side, 0.7 foot above land surface and 73,07 feet above mean sea
level. .

Jan. 8, 1936 32,02 | Apr. 6, 1936 27.07 | July 16, 1936 27.78
10 32,23 8 26,97 | Sept. 8 30,37
21 32,49 20 27,31 17 30,92
Feb, 3 29.90 29 b 24,80 | Oct, 16 32.30
13 29.57 | May 4 b 25,96 a7 32,53
28 31.00 | June 4 28,06 | Dec. 11 f 33.43
Mar. 4 30.22 | July 1 27,67 22 33.60

3715P2, Eugene R, Hleb., Measuring point (2), top of instrument
shelf, 3.5 feet above land surface and 70.34 feet above mean sea level,

Jan. 7, 1936 26,68 Apr. 2, 1936 26.39 Sept. B, 1936 24,34
10

25,66 8 26,55 17 24,49

21 25,84 20 26,09 Oct. 12 26.52

_7 26.96 28 25,77 27 25.66

Feb, 12 26.29 June 4 b 16.57 Dec. 11 26,72
28 26.44 July 16 22.62 22 26.95

371942, C. M, Ferdun., Measuring point (1), top of casing, 0.5
foot above land surface, 48.82 feet above mean sea level (used by United
States Geological Survey and taken as datum for following measurements)
a?d 4?.90 feet abowe mean sea level (used by East Bay Municipal Utility
District.

Jan, 7, 1936 17.17 Apr. 2, 1936 18.55 Sept. 8, 1936 17.07
10 17.24 8 18.32 17 17.08
21 17,44 20 17,72 Oct. 12 17.27
29 17.50 28 17,34 27 17.46

Feb, 12 17.8b6 June 4 19,62 Dec, 11 18,29
28 18,42 July 16 19.19 22 18,562
a Pump operating in well, f 2-horsepower pump installed
b Pump operating in irrigation in well.

well close at hand.
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Ground-water levels in the Mokelumne area, California--Continued

3727F3, John F. Heitzmann, Measuring point

(1), top of casing,

1,7 feet above land surface and 61,12 feet above mean sea level.

Depth Depth Depth
Date to water Date to water Date to water
(feet) (feet) (feet)
Jan, 8, 1936 21,95 Apr, 8, 1936 23,17 Sept.17, 1936 21,98
10 21,97 20 23,30 Oct., 16 22,12
21 22,08 29 23.34 27 22.18
Feb, 13 22.42 June 4 23.27 Dec, 11 22,79
28 22,58 July 16 22.48 22 22,94
Apr. 6 23.07 Sept. 8 22,02

3730E2., W. L. Flanigan., Measuring point (3), base of turbine at
punched hole in casing, 8,4 feet below land surface. Thls measuring
point applies also to records in Water-Supply Paper 777, in which the

measuring point is described incorrectly.

Jan. 7, 1936 15.47 | Apr. 2, 1936 19.88
10 16.27 8 19.60
21 15.56 28 18.45
Feb. 3 16.08 May 5 18.70
12 16.15 June 4 17.22
28 19.75 July 2 12.80
Mar, 4 20.33 16 12,76

Sept. 8, 1936 13,67
17

14.60

Oct. 12 15436
27 15.80

Dec, 11 17.13
22 17.44

4612R1, G. A, Jahsnt. Measuring point (2),

top of tile casing,

18.4 feet below land surface and 38,94 feet above mean sea level,

Jen. 7, 1936 24.66 Apr. 14, 1936 27.42
13 23

24,92 27.560

17 24,86 May 5 26.94

Feb., 7 25,37 June 9 27.11
21 25.84 July 28 25,94

Mar, 11 26.42 Sept. 11 23,57

Sept.25, 1936 23479

Oct. 21 24,26
Decs 9 25.54
19 25.84
31 26.18

4634Rl1, E. M, Smith. Measuring point (2),
0.2 foot above land surface and 43,46 feet above

top of outer casing,
mean sea level.

Jan. 3, 1936 30,46 har. 2, 1936 30.31
7

30.36 11 30.61

17 350,39 Apr. 1 31.06

27 30,09 14 31.52

29 29,37 23 32.06

Feb., 3 20,96 Mey 1 b 32.34
7 29.88 3] 32.44

21 29.91 June 2 33.03

July %, 1936  33.10
28

32.91

Sept.11 32.46
25 32.38

Oct. 21 32.20
Dec. 9 31.68
19 31.56

31 31.356

4636Al1. D, D, Smith and S, H, and I. Zimmerman., Measuring point
(1), top of casing, flush with land surface, 49.90 feet above mean sea
level (used by United States Geological Survey and taken as datum for
following measurements) and 50.00 feet above mean sea level (used by

East Bay Municipal Utility District),

Jan. 7, 1936 28,47 | May 18, 1936 31.43
14 28.42 20 31.41

17 28.42 22 31,20

Feb. 3 28.09 25 30,31
7 28,08 27 29 .87

21 29.26 29 30.21

Mar. 6 30.73 | June 1 30.24
11 30,85 3 30439

Apr. 14 29,10 5 26.89
14 29.11 8 30.97

23 30.22 10 31.00

May 4 29.68 10 31.52
5 29,30 12 30.83

13 30,72 15 29,87

15 30.99 17 b 26.52

June 19, 1936 29.95
22

30,47

24 30.28

26 28450

29 284,73

July 1 28.14
6 29.42

13 b 24.88

28 27,76
Sept. 1l 29,98
25 30.14

Oct. 21 30,12
Dec. 9 30,11
19 29.84

31 29,72

b Pump operating in irrigation well close at hand.
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Ground-water levels in the Mokelumne area, Califcrnia~-Continued

5715C3. Robert L.

Carter.

Measuring 'point (1), top of casing, 1.0

21

foot above land surface and 93.05 feet above mean sea level.
Depth Depth Depth
Date to water Date to water Date to water
(feet) (feet) (feet)
Jan. 6, 1936 41.38 Apr. 15, 1936 42.71 Sept. 23, 1936 40.49
15 41.50 22 42.68 Oct. 20 40.90
16 41.45 May 1 42.78 29 41.09
23 41.69 June 11 42.16 Dec. 8 41.75
Feb. 20 41.90 July 21 40.73 15 41.98
Mar. 10 42.25 Sept.10 b 40.10 30 42.22
Apr. 10 41.70
4718N3. Martha Eddlemon. Measuring point (1), top of casing, 0.8
foot above land surface and 59.84 feet above mean sea level.
Jan. 7, 1936 23.59 Apr. 14, 1936 26.56 Sept. 11, 1936 20.15
14 23.79 14 26.04 25 21.47
17 23.84 23 23.29 Oct. 21 23.16
27 24.28 May & 25.34 Dec. 9 25.44
Feb. 7 24.59 June 10 23.64 19 25.34
21 25.04 July 28 17.74 31 26.73
Mar. 11 25.76

4722Q4. Adolphus Eddlemon.

foot above land surface, 84.41 feet above mean sea level (used by United
States Geological Survey and taken as datum for following measurements)
and 84,57 feet above mean sea level (used by East Bay Municipal Utility

Measuring point (1), top of casing, 0.8

District).

Jan. 6, 1936 42.04 Mar. 10, 1936 43.59 July 21, 1936 b 42.77
15 42.23 | Apr. 10 43.74 | Sept.10 41.23
16 42.26 15 43.76 23 41.69
23 42.43 22 43.83 Oct. 20 42.71

Feb. 3 42.62 May 1 b 43.65 29 43.00
6 42.69 4 b 43.48 Dec. 8 43.88
20 43.01 June 11 42.83 18 44.01

Mer. 9 43.54 July 1 b 42.34 30 44.21

4722Q5. Adolphus Eddlemon.

foot above land surface, 84.03 feet above mean sea level (used by United
States Geological Survey and taken as datum for following measurements)
and 84.15 feet above mean sea level (used by East Bay Municipal Utility

Measuring point (1), top of casing, 0.2

District).
Jan. 6, 1936 42.63 Mar. 10, 1936 44.23 July 21, 1936 b 33.75
15 42.88 Apr. 10 41.69 Sept. 10 36.83
16 42.93 15 41.91 23 40.84
23 43.03 22 41.49 Oct. 20 42.56
Feb., 3 42.97 May 1 b 36.37 29 42.85
6 43.06 4 b 36.44 Dec. 8 43.52
20 43.83 June 11 40.08 18 43.78
Mar. 9 44,32 July 1 b 32.70 30 44.21
4727P1. Frank H. and Leonard W. Buck. Measuring point (1), top of
casing, 0.9 foot above land surface and 82.10 feet above mean sea level.
Jan. 6, 1936  47.65 Apr. 10, 1936 51.15 Sept. 23, 1936 48,98
15 48.02 15 51.48 Oct. 20 48.46
16 48.08 22 e 52.21 29 48,45
23 48.88 May 1 e 53.19 Dec. 8 48.51
Feb. 20 48.28 June 11 53.03 18 48.50
Mar. 9 52.22 July 21 e 51.12 30 48.68
10 52.10 Sept. 10 49.85

b Pump operating in irrigation
well close at hand.

e Adjacent land being irrigated.
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Ground-water levels in the Mokelumme area, California--Continued

4730J2. Clara A. Barton. Measuring point (1), top of casing, 13.6
feet below land surface and 44.67 feet above mean sea level.

Depth Depth Depth
Date to water | Date to water Date to water
(feet) (feet) (feet)

Jan. 7, 1936 27.23 Apr. 14, 1936 26.92 Sept.11l, 1936  25.91
14 27.34 14 27.15 18 26.53

17 27.31 23 g 26.57 Oct. 21 27.23

Feb. 7 27.62 May 5 25.98 Dec. 9 28.55
21 27.84 June 10 26.07 19 28.72

Mar. 11 28.45 July 28 25.03 31 28.84

4731J3. Charles H, Woest. Measuring point (4), top of casing,
11.2 feet below land surface and 46,55 feet above mean sea level.
Measuring point (5), top of casing (extended), south side, 0,8 foot below
land surface and 56,93 feet above mean sea level,

Jan. 7, 1936 33.03 Apr. 14, 1936 33.95 July 1, 1936 36,39
14 33.28 14 33.72 28 35.45
17 33.63 23 h 37.08 Sept. 1l 34.62

Feb. 3 33433 Mey 4 35.21 25 34.63
7 33429 5 35.33 Oct. 21 34.39
21 35.95 11 35.81 Dec. 9 34.23

Mar. 6 37.25 June 10 38.94 19 34.17
11 36.93

4731N5. Jacob Goehring. Measuring point (1), top of casing, 2.9
feet above land surface and 47.02 feet above mean sea level.

Jan. 7, 1936  34.09 Mar. 11, 1936  37.78 July 1, 1936 38.73
14 34.34 Apr. 14 37.52 28 37.56
17 34.81 14 a 37.53 Sept. 11 36.56
Feb. 3 34.50 23 39.92 25 36435
ki 34,40 May 4 39,33 Oct. 21 35.82
21 37.42 5 39.43 Dec. 9 35.17
Mar. 6 38.30 June 10 39.70 19 34.99

4734G1. John J. Schmiedt. Measuring point (1), top of ocasing, 0.7
foot ebove land surface and 58.20 feet above mean sea level.

Jan. 9, 1936 48.88 Apr. 6, 1936 52.70 Sept. 8, 1936 49.05
10

49.03 8 52.53 17 49.02

21 50.43 20 i Oct. 16 48,92

Feb. 13 50.60 29 i 27 48.85
28 i June 9 d 56.36 Dec. 11 49,16

Mar. 5 1 55.22 July 16 51.00 22 49.12

8 Pump operating in well.

d Ad jacent land overflowed by stream.

g Pump in observation well stopped a few minutes before measurement.
h New measuring point established.

1 Well and adjacent land under water.
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SAN LUIS VALLEY
By T. W. Robinson

The San Luls Valley, in south-central Colorado, is a long, flat de-
pressional valley with high mountain ranges on the east and west. The
altitude of the valley floor is more than 7,500 feet at most places.

Both unconfined shallow ground water and artesian water occur in the
valley fill. Over most of the valley floor the shallow ground water can
be obtained within 15 feet of the surface, and artesian water within 50
to 250 feet. On the alluvial slopes of the valley the depth to the shal-
low ground water may exceed 100 feet. Development of the artesian water
began about 1880, and at the present time there are over 6,000 flowing
wells in the valley.

The first measurements of artesian pressure were made by Professor
Carpenter,l~of the Colorado Agricultural College, in 1891. In 1904
Siebentha12 made a few measurements of artesian pressure. The first ex-
tensive measurerents of water levels of the shallow ground water were made
in the period April 20, 1912, to April 36, 1915, by Stannard and Miller5
in 32 wells in the vicinity of Mosca, north of the Rio Grande. The depth
to water level in an unknown number of shallow wells was also measured
during part of this period in the Carmel drainage district, south of the
Rio Grande. These measurements were made in connection with the con-
struction of drainage ditches.

In the spring and summer of 1931 the State engineer of Colorado
bored 127 observation wells to the shallow ground watey in the trough of
of the Closed Basin area, north of the Rio Grande. The depth to water
level in these wells was measured periodiecally during the spring, summer,
end fall of 1931 and 1932. Later in the summer end fall of 1931 the State
engineer of New Mexico bored 126 observation wells to the shallow ground
water in the Closed Basin area. Measurements of depths to water level 1n
these wells were made at irregular intervals from November 1931, to

November 1935. Altitudes of the measuring points of the wells were

1/ Cerpenter, L. G., Artesian wells of Colorado and thelr relation
to irrigation: Colorado Agr. Exper. Sta., Bull, 16.

2/ Siebenthal, C, E,, Gealogy and water resources of the San Luls
Valley, Colorado: U. S. Geol. Survey Water-Supply Paper 240, 1910,

3/ Stamnard, J. D., and Miller, D. G., Cooperative report on drain-
age and water development, Sen Luis Valley, Colorado, U. S. Dept. Agr,,
manuscyipt report, 1915.
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established by spirit leveling carried on by the State engineers of
Colorado and New Mexico.

Beginning in March 1936, the United States Geological Survey, in
connection with the Rio Grande Joint Investigation, established 341
observation wells in the valley. This number includes 22 arteslan
wells, one of which was equipped with an aubtomatlc water-stage recorder
for 3 months, The observation wells for the shallow ground water were
divided into two groups, one consisting of 245 wells in the Closed
Bagin area north of the Rio Grande, and the other consisting of 74 wells
south of the Rio Grande. Included in the group of wells in the Closed
Basin area were 24 of the wells bored by the State engineer of Colorado
and 125 of the wells bored by the State engineer of New Mexlco. The re-
maining 96 wells were established by the United States Geclogical Survey
in the spring of 1936, Measurements of water levels in the wells were made
about monthly until December 1936, Three of the wells were equipped with
automatic water-stage recorders for short periods during the growing
seasone.

The water level in the artéhian wells was observed to rise in the
spring and decline in the fall in response to irrigation. The maximum
fluctuation recorded in 1936 amounted to 3.07 feet,

The water level in the shallow wells was found to fluctuate in res-
ponse to irrigation, rainfall penetration, pumping, and transpiration
draft. Fluctuations caused by irrigation were largest; the maximum fluc-
tuation observed in 1936 amounting to 8,5 feet, Fluctuations of the
water table in response to rainfall penetration varied with the intensity
of individual storms. A rise of the water table of more than 1.85 feet
was observed In one well that was equipped with a water-stage recorder in
the period July 27 to August 6, 1936, when the rainfall amounted to 2,54
inches. A reconnaissance of the pumping plants used for irrigation
during the summer of 1936 showed that there were 176 in the valley. As
these plants are used only when there 1s a shortage of surface water for
irrigation, fluctuations of the water level due to pumping occur chiefly
during years of low run-off. The water table, as the result of trans-
piration draft, declines progressively throughout the growing season
except in the irrigated areas. In July 1936 the water table stood 5
feet or less below the land surface in approximgtely 70 percent of the
valley, and from 5 to 8 feet in approximately 20 percent. Hence condi-
tions nearly everywhere in the valley are favorable for the use of ground

water by plants.
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It is contemplated that all the water.level measurements made since
1931 will be published in the report of the Rio Grande Joint Investiga-
tion under the auspices of the National Resources Committee. No pro-

vision has been made at this time for future measurements.

Water levels in typical observation wells in the San Luis Valley,

Colorado, 1931 to 1936

All measurements of depth to water level after March 11, 1936, were
made by the Unitéd States Geological Survey. Measurements prior to that
date were made by the State engineer of Colorado or of New Mexico, as
indicated by the name of the State and the State well number in paren-
theses following the well number used in this report. Altitudes refer to

sea-level datum, general adjustment of 1929.
Nonflowing Artesian wells

11J13R1. Howard Macy. SE3SE%Y sec, 13, T. 40 N., R. 7 E. Stock
well, diameter 2 inches, depth 123 feet., Iron casing. Measuring point,
top of casing, 2.2 feet above land gurface and 7,680.68 feet above mean
sea level,

Water Water Water
Date level Date level Date level
(feet) (feet) {feet)
Apr. 8, 1936 5.75 July 20, 1936 4,33 Oct. 14, 1936 4,29
May & 3.72 | Aug. 18 4.68 { Nov. 16 4.55
June 8 3.05 Sept .18 4,50 Dec. 17 5.15

13Q28Bl. Owner unknown. NWZNEZ sec. 28, T. 38 N,, R. 12 E. Aban-
doned well, diameter 3 inches, depth 103 feet. Iron casing. Measuring
point, top of casing 2.1 feet above land surface.

Apr. 15, 1936 1.64 July 13, 1936 1.77 Oct, 12, 1936 l.64
May 14 1. 59 Aug, 13 1.75 Nov. 10 1.59
June 11 1.65 | Sept.l2 1.71 | Dec, 10 1.48

16L32P1, Frank Morgan. SEfSWZ sec. 32, T. 35 N., R. 9 E. Domestic
well, dlameter 2 inches, depth 61 feet. Iron casing. Measuring point,
Apr. 13 to Oct, 15, top of casing, 0.5 feet above land surface; on and
after Oct. 15, top of casing, 0.33 feet lower,

Apr, 13, 1936 4.29 | July 23, 1936 2,66 | Oct, 15 2.99
May 6 3.66 Aug, 19 2.24 | Nov, 18 2,91
June 10 2.56 | Sept.2l1 2.88 | Dec. 16 3040
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Water table wells

5M32N1. (N. Mex., X-25), SW3SW% sec. 32, T. 45 N,, R, 10 E. 0Ob-
servation well, diameter 2 inches, depth 6.7 feet., Galvanized-iron
casing. Measuring point, top of casing, 0.1 foot above land surface
and 7,624.71 feet above mean sea level,

Depth Depth Depth
Date to water | Date to water Date to water

(feet) (feet) (feet)
Nov, 19, 1931 4,18 Jan. 26, 1934 4,09 Aug. 9, 1935 5.43
Mar, 9, 1932 3.74 Mar, 30 3.99 Sept.19 5.35
May 18 4,20 May 7 4,21 Nov. 24 4,34
June 7 4,19 31 4.46 Mar. 19, 1936 4.03
Aug, 16 5,39 June 30 5,02 Apr. 17 3.99
Sept.14 5.20 Aug. 4 5.17 May 20 4,28
Qct., 10 4,57 31 5.32 June 22 4,93
Nov, 10 4,25 Qct, 12 4,54 July 22 5.26
Feb, 21, 1933 4,02 Dec., 28 4,19 Aug, 21 4.72
Mar. 25 3.99 Feb. 14, 1936 4,04 Sept.19 4,86
May 25 4,13 Apr. 3 4,04 Oct, 19 4,42
July 25 4,88 May 16 3.90 Nov., 19 4,19
Sept .29 4.74 June 10 4,47 Dec, 14 4.22

7K10Al. (N, Mex., E-10), NEjNE: sec. 10, T, 43 N., R. 8 E. Ob-
servation well, diameter 2 inches, depth 6,2 feet. Galvanized-iron
casing. Measuring point, top of casing, flush with land surface and
7,591.14 feet above mean sea level.

Nov. 18, 1931 4.61 Jan, 26, 1934 3.65 Aug. 9, 1935 4.81
Mar, 9, 1932 2.83 Mar, 30 2,40 Sept.l19 4,61
Apr, 21 2.57 May 7 2.83 Nov, 23 4,43
May 18 2.99 31 3.60 Mar. 19, 1936 3.15
June 7 3.01 June 30 4,45 Apr. 17 1.80
Aug, 16 4,64 Aug, 4 4.82 May 20 3.37
Sept.13 4,96 31 4,95 June 22 4,23
Qct, 10 5.05 Oct. 12 5.04 July 21 4,72
Nov. 12 4,61 Dec, 28 4.18 Aug, 24 4.47
Feb., 21, 1933 4.11 Feb. 14, 19356 3.74 Sept.19 4,33
Mar., 25 2,97 Apr. 3 3.18 Oct, 20 4,17
May 25 2.96 May 16 2,71 Nov. 20 3.83
July 25 4,48 June 11 3.56 Dec, 14 3.76
Sept.29 4.96

7Mi241. (N, Mex,, F-6). NE3NE: sec. 12, R, 43 N., R. 10 E, 0Ob-
servation well, diaemeter 2 inches, depth 8.3 feet. Galvanized-iron
casing., Measuring point, top of casing flush with land surface and
7,587.47 feet above mean sea level,

Nov,. 19, 1931 4,44 Sept.29, 1933 4,40 Aug. 9, 1935 4,47
Mar, 9, 1932 2.83 Jan, 26, 1934 4,07 ' Sept.19 4,72
May 18 3.08 Mar., 30 3.09 Nov. 23 3.96
June 7 3.34 May 7 3,21 Mar. 19, 1936 3.39
July 5 3.79 31 3.64 Apr, 17 3.08
Aug, 16 4,47 June 29 4.20 May 20 5.32
Sept.l4 4,67 Aug., 4 4,31 June 10 3459
Oct, 10 4,59 31 4,68 July 23 4,32
Nov., 12 4,29 Oct, 12 4,51 Aug, 21 3,78
Feéb, 21, 1933 4.58 Dec. 28 4,20 Sept,.18 3.69
Mar, 25 3.89 Feb. 14, 1935 4.06 Oct. 19 3.46
May 25 3.08 Apr. 3 3.69 Nov, 19 2.99
July 25 4.08 May 16 3.46 Dec, 15 3.15
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9J25A1. NEZNE} sec. 25, T. 42 N., R, 7 E. Observation well,
diameter 2 inches, depth 4.8 feet. Galvanized-iron casing. Measuring
point 0.3 foot above land surface and 7,613.69 feet above mean sea
level,

Depth Depth Depth
Date to water Date to water | Date to water

(feet) (feet) (feet)
May 22, 1936 1.65 Aug. 19, 1936 3.02 Nov. 13, 1936 2.13
June 22 2.41 Sept.19 3.46 Nov. 17 2,01
Aug. 5 3445 Oct. 20 2.61 Dec. 18 2.59

9L27A1l., NENE; sec. 27, T. 42 N,, R. 9 E. Observation well, dia~
meter 2 inches, depth 3,8 feet. Galvanized-iron casing, Measuring
point 0,2 foot above land surface.

Mey 9, 1936 2.35 Sept.17, 1936 2.80 Nov. 18, 1936  0.86
20 2,55 Oct. 15 2.98 Dec. 17 1l.12
June 20 3423

9M20J1, (N, Mex,, X-9). NESE} sec. 20, T, 42 N., R, 10 E. Ob-
servation well, diameter 2 inches, depth 10,0 feet, Galvanized-iron
casing, Measuring point, top of casing flush with land surface and
7,539.62 feet above mean sea level,

Nov. 19, 1931 6,00 Jan, 26, 1934 5,83 Aug. 9, 1935 6.21
Mar. 9, 1932 5.29 Mar., 30 5,56 Sept,.18 6.26
May 18 5e21 May v 5.46 Nov. 23 6.25
June 7 5,33 31 5,64 Mar., 19, 1936 6,01
July & 5,68 June 29 5.86 Apr, 17 5.89
Aug. 16 5,69 Aug. 3 6.01 May 20 5,75
Sept.l4 5,81 31 6.10 June 23 6.08
Oct, 10 5.89 Oct. 12 6,16 July 23 6,27
Nov. 10 5.90 Dec, 27 6.12 Aug. 21 6,09
Feb, 21, 1933 5.99 Feb, 14, 1935 6.05 Sept.18 4,84
Mar, 25 5,71 Apr., 3 5,93 Oct. 16 4,85
May 26 5,45 May 16 5.83 Nov, 19 4.95
July 25 5,07 June 10 5.74 Dec., 15 5,06
Sept.28 5469

9Q30D1, NW{NW} sec. 30, T, 1 N., R. 1 E., Luis Maria Baca Grant
No. 4 survey. Observation well, dlameter 2 inches, depth 9.7 feet.
Galvanized-iron casing. Measuring point, top of casing, 0.2 feet above
land surface and 7,624.46 feet above mean sea level,

May 11, 1936 8,13 July 22, 1936 8.36 Nove 16, 1936 7.95
26, 7.84 Aug, 19 8.40 Dec, 12 7.87
June 23 8.15 Oct. 21 8,05

10K19N1l, SW3SW4 sec., 19, T. 41 N., R, 8 E, Observation well,
diameter 1 inch, depth 7.0 feet. Iron-pipe casing. Measuring point,
top of casing, 0.556 foot above land surface and 7,652,48 feet above
mean sea level.

June 9, 1936  2.62 Sept.19, 1936  3.97 Nov. 17, 1936 3.23
fug. 7 3.78 Oct. 20 3.12 Dec. 18 3.88
Aug.18 3.75
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casing.
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(N, Mex., D-8).
servation well, diameter 2 inches, depth 6.6 feet.
Measuring point, top of casing,flush with land surface and

7,588,885 feet above mean sea level,

NE{NE; sec., 30, T, 41 N., R, 9 E.

Galvenized-1i

Ob-
ron

Depth Depth Depth
Date to water Date to water Date to water
(feet) (feet) (feet)
Nov., 20, 1931 5.30 Jan, 26, 1934 4.87 Aug. 9, 1935 4.10
Mar, 9, 1932 3,95 Mar, 30 3.17 Sept. 19 4,08
Apr, 21 3.68 May 7 3,11 Nove 22 3.76
May 18 3.55 30 3.59 Mer. 17, 1936 3.49
June 8 5,61 June 30 4,47 Apr., 16 2.77
Aug. 16 4.24 Aug. 3 5.13 May 19 3,04
Sept. 15 3.96 30 5.40 June 20 3.75
Oct., 11 4,07 Oct, 11 5.29 July 20 4,27
Nov. 12 3,77 Dec, 28 4,90 Aug, 18 3,70
Feb. 20, 1933 5.02 Feb, 14, 1935 4.72 Sept. 17 3.41
Mar, 24 4,33 Apr, 4 3.81 Oct. 15 %.22
May 24 3433 May 6 3431 Nov, 18 3.38
July 24 4,01 June 10 3e31 Dec, 17 3.79
Sept. 28 4.55
10M33R2, (N, Mex.,, C-2). SEZSEf sec. 33, T, 41 N,, R, 10 E. Ob-

servation well, diameter 2 inches, depth 8.5 feet.

Galvanized-i

ron

casing, Measuring point, top of casing, 7,548.10 feet above mean sea
level,
Nov. 19, 1931 5.22 Sept.27, 1933  4.47 Aug. 8, 1935 3.79
Mar. 9, 1932 4.08 Jan. 25, 1934 4.72 Sept.l1l7 5.74
Apr. 21 4,31 Mar, 29 3.76 Nov, 23 3.86
May 19 4,48 May 5 4.08 Mar, 17, 1936 5.69
June 7 3.72 31 4.40 Apr. 16 3.72
July 5 3,29 June 29 5,20 May 18 5.66
Aug. 15 3.52 Aug, 3 5.35 June 24 4.09
Sept.13 3.18 30 5.73 July 18 4.08
Oct. 10 3.44 Oct. 11 5.80 Aug, 19 3.78
Nov, 10 2,95 Dec. 27 5,79 Sept.l7 3.99
Feb., 20, 1933 4,30 Feb, 13, 1935 5.61 Oct. 14 3480
Mar, 24 3.19 Apr, 2 5.32 Nov, 16 3.64
May 24 2.81 May 15 5.24 Dec. 12 5493
July 24 3.06 June 9 5.33

11H14Bl, Owner unknown. NWiNE: sec. 14, T. 40 N., R. 6 E, Domes-
tic well, dlameter 4 inches, reported depth 40 feet, Iron casing. Meas-

uring point, top of casing, 1,0 ,foot above land surface and 7,804.41 feet
above mean sea level,

Apr, 18, 1936 12.98 July 17, 1936 10,19 Oct. 10, 1936 9.68

May 5 11,92 Aug. 18 9.97 Nov. 16 10.02

June 8 10,72 Sept.17 9.79 Decs 17 10.93
11J13R3, Howard Mecy. SE4SE; sec. 13, T. 40 N., R. 7 E, Stock

well, 4 feet square, depth 6 feet, Wood casing. Measuring point, top
of 1 by 12-inch board at southeast corner of well cover, 3 notches, 1.3
feet above land surface and 7,680.47 feet above mean sea level.

May 5, 1936 3.40 Aug, 18, 1936 4,77 Nov. 16, 1936 5.27
June 8 3.27 Sept.18 5.38 Dec, 18 5.85
July 20 3.99 Oct, 14 5.05

11K13R1. SELSELX sec. 13, T, 40 N,, R. 8 E. Observation well, dla-

meter 2 inches, depth 4,7 feet.

Galvanized-iron casing.

Measur

ing point,

top of casing, 0.25 feet above land surface and 7,609.,74 feet above mean

sea level.

May 2, 1936
18

June 11
20

1.99
2.06
1.82
1.92

July 21, 1936
Aug, 18
Sept,.16

2.52
2.21
3.39

Oct. 16, 1936
Nov. 17
Dec, 16

2.77
2.81
3.16
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NWiNW% sec. 21, T, 40 N., R. 10 E.

diameter 2 inches, depth 6.3 feet.
point, top of casing, 0.3 foot above land surface and 7,557.24 feet

Galvanized-iron casing.

29

Observation well,

Measuring

above mean sea level,

Depth Depth Depth
Date to water Date to water Date to water
(feet) (feet) (feet)
May 1, 1936 3.27 Aug. 12, 1936 2.04 Oct. 15, 1936 3.43
18 3.34 18 2,50 Nov. 17 3.66
June 20 2,03 Sept.16 3.20 Dec. 17 3.92
July 20 2.56
11N26Bl, (N. Mex. R-2). NW3NE} sec. 26, T. 40 N., R, 11 E. Ob-

servation well, diameter 2 inches, depth 6.0 feet,

Galvanlzed-iron

casing. Measuring point, top of casing, flush with land surface and
7,524,60 feet above mean sea level.
June 6, 1932 1,84 May 8, 1934 1,30 Mar, 21, 1936 1.51
Aug. 16 1.20 July 2 2.56 24 1.43
Sept.15 1.42 Aug., 2 3.05 Apr. 24 1.25
Oct. 11 1.57 Oct, 11 4.01 May 21 1.53
Nov, 14 1.36 Dec. 27 2,40 June 18 2.26
Feb, 22, 1933 .7 Feb., 13, 1935 3.03 July 16 2.70
Mar, 24 .77 Apr, 2 3.22 Aug, 14 1.80
May 26 1.08 May 15 3.95 Sept.15 2.12
July 26 1.04 June 9 4,04 Oct. 13 1.86
Sept.27 1.76 fug., 8 3.75 Nov. 13 1,30
Jan, 27, 1934 1.37 Sept.17 4.06 Dec, 11 1.00
Mar. 29 .84 Nov. 28 3.05

11Q17G2. (¥, Mex, C-14). SW3NE} sec. 21, T. 40 N., R. 12 E. Ob-

servation well, diameter 2 inches, depth 10,0 feet.

Galvanized-iron

casing. Measuring point, top of casing, 7,552.56 feet above mean sea
level.
Nov. 17, 1931 3.57 Jan. 25, 1934 3.45 Aug, 8, 1935 3.54
Mar, 9, 1932 .67 Mar. 24 2.15 Sept.17 3.81
Apr, 20 2.42 May & 2.40 Nov. 23 3,11
May 19 2.86 29 3.31 Mar. 17, 1936 2.39
June 6 2.89 June 30 3.79 Apr, 16 2.00
Aug. 15 4.03 Auge 3 4,11 May 18 2,91
Sept.1l5 4,03 30 4,53 June 24 3.50
Oct, 11 3.52 Oct, 11 3.85 July 18 5.88
Nov. 14 3,31 Dec. 27 3.565 Aug. 19 5.35
Feb. 20, 1933 2.87 Feb, 13, 1935 3.34 Sept.15 3.36
Mar. 24 1.586 Apr. 2 3.03 Oct. 14 2.85
May 24 2.87 May 15 2.65 Nov. 14 2.72
July 24 3.43 June 9 3.02 Dec, 12 3.17
Sept.26 5.32

12J10K1, E, L. Neff, NWgSE} sec, 10, T, 39 N., R. 7 E. Irriga-

tion well, diameter 16 inches, depth 49.5 feet,
Measuring point, top of casing, south side, 1,1 feet above land surface,

Galvanized-iron casing.

Apr, 2, 1936 13,54 Sept.17, 1935 6.73 Nov, 16, 1936 7.64
May 5 5.46 Oct. 14 7.06 Dec. 17 8.81
June 8 5,04

12L17R1, SE}SEf sec., 17, T, 39 N.,, R. 9 E, Observation well, dia-

meter 2 inches, depth 5.0 feet.

top of casing, 0.25 foot
sea level.

Galvanized-iron casing.

Measuring point,

above land surface and 7,593.72 feet above mean

Apr. 30, 1936 2,55
May 16 2.33
June 19 3.0

July 17 5.40

July 31, 1936
Aug. 17
Sept.l6

5.54
3.00
3.57

Oct. 15, 1936 3.10
Nov. 17 3,03
Dec. 16 3.34

155058 O—37——3
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(N. Mex., Y-10).
servation well, dilameter 2 inches, depth 7.4 feet,

SW+SW% sec. 14, T. 39 N., R. 10 E. Ob-
Galvanized-iron

casing, Measuring point, top of casing, flush with land surface and
7,546.80 feet above mean sea level.

Depth Depth Depth
Date to water | Date to water Date to water

(feet) (feet) (feet)
Nov, 20, 1931 5.55 Sept.26, 1933 5,72 Aug. 8, 1935 6.10
Mar., 10, 1932 5,18 Jan, 25, 1934 5460 Sept.18 6.12
Apr, 20 5.05 Mar. 29 5.28 Nov. 22 5,73
May 18 5,06 May 5 5.23 Mar, 12, 1936 5,34
June 7 5.17 29 5,36 Apr. 15 5.17
July & 5.41 June 2¢ 5.65 May 14 5.11
Aug. 15 5.71 Aug. 3 5.87 June 18 5.35
Sept.13 5.82 29 6.01 July 15 5.54
Oct. 10 5.85 Oct. 10 6.11 Aug. 15 5.05
Nov, 10 5,68 Dec. 27 6.00 Sept.14 4.99
Feb, 20, 1933 5.69 Feb. 13, 1935 5.94 Oct. 14 4.85
Mar. 24 5.45 Apr. 4 5.80 Nov. 19 4.78
May 24 5.15 May 15 5.73 Dec. 15 4.80
July 22 5.44 June 9 5460

12Q18WL. (Colo. 88). SWiSW: sec. 18, T, 39 N., R. 12 E. Observa-

tion well, diameter 2 inches, depth 4.5 feet,

Measuring point, top of casing,
feet above mean sea level,

Galvanized-iron casing,

flush with land surface and 7,517.59

July 7, 1931 2.42 Apr. 29, 1932 1.52 Aug. 25, 1932 1.52
13 2446 May 1.55 Sept. 1 1.67
21 2,37 13 1.60 8 1.86
29 2,53 19 1l.62 15 2,00
Aug. 5 2.62 26 1.07 22 2,12
11 2,66 June 3 1.83 Oct. 4 2.25
21 2.72 9 1.68 19 2452
26 2475 18 1.78 Nov. 1 2.55
Sept. 2 2.78 23 .30 June 1, 1936 2.72
9 2.77 29 .89 13 2485
15 2.80 July 8 1.31 18 2.97
22 2,73 15 1.24 July 14 321
30 2.75 21 1.42 Aug, 14 2.08
Oct. 15 1.26 28 1.55 Sept.12 2,09
23 1.65 Aug, 4 1.66 Oct. 12 1.89
30 1.88 11 1.80 Nov. 11 1.88
Apr. 22, 1932 1.48 19 1.92 Dec. 11. 1.95
13N16D1. (N, Mex, Z=-5). NWHMW% sec, 16, T. 38 N,, R, 11 E, Ob-

servation well, diameter 2 inches, depth 12.0 feet.

Galvanized-iron

casing, Measuring point, top of casing, 7,531.50 feet sbove measn sea
level.

Nov. 21, 1931 8.76 Jan,., 25, 1934 7,81 Aug. 10, 1935 6,84
Mar. 8, 1932 8,95 Mar. 31 7.82 Sept.18 7452
May 19 8.37 May 5 7.84 Nov. 23, 7«51
June 7 7492 29 7.22 Mar. 13, 1936 7.63
July 6 7.89 June 29 776 Apr. 15 7.86
Aug. 186 7.94 Aug, 4 8.73 May 14 7.72
Sept.l5 8.09 29 8.24 June 13 7.08
Oct. 11 8.06 Oct. 10 8.44 July 15 7.67
Nov. 10 8,09 Dec. 27 8,55 Aug, 14 7.62
Feb. 20, 1933 8438 Feb, 13, 1935 8.54 Sept.14 773
Mar, 24 8.49 Apr. 2 8.59 Octe 13 781
May 23 8.03 May 15 8.45 Nov. 11 776
July 24 8.13 June 11 793 Dec. 11 772
Sept.27 772
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14N11G61. (Colo. 147). SWiNE: sec, 11, T. 37 N,, R, 11 E. Ob-
servation well, diameter 2 inches, depth 6.5 feet. Galvanized-iron
casing. Measuring point, top of casing, 0.25 foot above land surface
and 7,536,435 feet above mean sea level.

Depth Depth ’ Depth
Date to water Date to water Date to water
(feet) (feet) {feet)
May 3, 1932 2,78 July 27, 1932 4,30 Oct. 31, 1932 4,20
14 3.06 Aug, 3 4,28 Apr, 23, 1936 2,97
20 1.40 10 4,24 May 14 3.08
June 2 3,27 17 4,62 June 11 4,11
8 3,30 24 4,68 July 24 4,82
15 3.68 30 4.62 Aug, 13 4,13
21 3.80 Sept. 7 4,60 Septl.1l, 3.89
28 3.70 13 4,62 Oct, 12 3.17
July 6 3.95 20 4,76 Nov., 10 2.94
14 4,12 Oct, 3 4,58 Dec, 10 3.18
20 4,12 18 4,39

14K23M1. NWiSWi sec., 23, T, 37 N., R, 8 E, Observation well,
diameter 1 inch, depth 10.0 feet. Iron-pipe casing. Measuring point,
top of casing, 0.3 foot above land surface.

May 15, 1936 4,32 Aug, 14, 1936 5,59 Oct, 16, 1936 4,73
June 8 4,07 29 5.57 Nov, 10 4,97

25 4,48 Sept.15 4,91 Dec., 15 5.28
July 29 5.89 29 4,97

14K31D1l. John Corral. NWiMW: sec, 31, T. 37 N., R. 8 E. Domestic
well, diameter 3.5 feet, depth 46 feet. Wood casing. Measuring point,
top of pump platform, west side of pump, copper nail with washer, 0.7
foot above land surface,

June 30, 1936 27,59 Sept.16, 1936 23.54 Nov. 13, 1936 29.69
July 18 27,17 17 23,62 Dec. 15 32,70
Aug. 17 27,33 Oct, 19 27.13

14M21N1, SWiSWE sec. 21, T. 37 N,, R. 10 E. Observation well, dia-
meter 2 inches, depth 4.5 feet, Galvanized~iron casing, Measuring
point, top of casing, 0.55 foot above land surface and 7,535,48 feet
above mean sea level,

May 25, 1936 2,70 July 29, 1936  4.11 Sept.29, 1936 3,00
June 9 2.94 Aug, 15 3,90 Oct. 16 2.92
25 3.36 31 3,51 Nov.. 12 2,83
27 3.41 Sept.14 3,44 Dec. 16 2.87
July 16 3.94

15K21Hl. Roy Frasier. SE4NE; sec. 21, T. 36 N., R. 8 E. Domestic
well, 3.5 feet square, depth 105 feet. Wooden casing, Measuring point,
top of 2 by 12-1nch plank, east side, copper nail and washer, 0.5 foot
above land surface.

June 30, 1936 102.69 Sept.16, 1936 101,34 Nove. 13, 1936 100.42
July 20 102,43 Oct. 19 100.67 Dec. 16 100.24
Aug. 17 101.81

15M28R1. SE4SE; sec. 28, R. 36 N., R, 10 E, Observation well,
diameter 2 inches, depth 5.5 feet. Galvanized-iron casing. Measuring
point, top of casing, 0.3 foot above land surface,

May 27, 1936 4,36 July 29, 1936 4,25 Oct., 1, 1936 4.71
June 9 1.47 Aug. 15 4,14 15 4.45

26 2,20 Sept. 1 4,44 Nov. 12 4,22
July 16 3.68 16 4,72 Dec., 17 3,90




FLORIDA

By V. T, Stringfield

Measurements of water levels in wells in Florida were continued in
1936 in connection with the cooperative ground-water investigation by
the Floride Geological Survey, Herman Gunter, State geologist, and the
United States Geological Survey. A brief description of the projects
and the availability of measurements prior to 1936 is given on pages
40 to 42 of Water-Supply Paper 777.

During 1936 the pressure head on an artesian well and the water
level in a sinkhole or natural well in Marion County, together with
water levels in four wells in Leon County, were measured at more or less
regular intervals. Measurements in Marion County were made by D. S.
Wallace, district engineer, or his assistants, Three of the wells in
Leon County were measured by F. C. Westendick about twice each month,
and one of the wells was measured daily by the Tallahassee Water De-
partment. A description of the observation wells in Marion County and
all the measurements on these wells to the end of 1936 are included on
the following pages. The measurements on the wells in Leon County,
together with measurements made by F. C., Westendick or the writer on
about 50 wells in Floride west of the Suwannee River, will be included
in a report now being prepared on that area.

An automatic water-level recorder on an artesian well near Sarasota,
Sarasota County, and en automatic pressure recorder on an artesian well
in Jacksonville, Duval County, have been in operation since 1930. Ac-
knowledgments are due to the Palmer Corporation for changing the charts
on the recorder at Sarasota and to the Jacksonville Water Department

for changing the charts on the recorder in Jacksonville,

Marion County

Sharpes Ferry well, drilled by U. S. Engineer Department. It is
designated as Marion County 5 in United States Geological Survey Water~
Supply Paper 773-C. The well is on the west side of the Oklawaha River
and the north side of the road that crosses the river at Sharpes Ferry,
about 8 miles east of Ocala, in sec. 11, T. 15 S., R. 23 E, Diameter
6 inches, depth 135 feet, cased 135 feet. Measuring point, top of
6-inch casing, 42.53 feet above mean sea level and about 3 feet above
the land surface at the well. Yields artesian water from the Ocala
limestone,
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This well 1s in one of the artesian areas that will be affected
considerably with a permanent loss of artesian ‘head if the trans-Florida
ship canal is completed. The fluctuation of the pressure head in this
well is similar to the fluctuation of water levels in wells in an area
to the west where the Ocala limestone is present at or near the surface
and where water enters that formation. Also the fluctuations are some-
what similar to those in the Blue Grotto near Bellview, which is des-
cribed and for which measurements are given on one of the following
pages., This similarity is to be expected because the Blue Grotto ap-
parently extends in depth to the Ocala limestone. The range of the
fluctuation of the Sharpes Ferry well was about 8 feet during the period
from January 1933 to the end of 1936. The pressures show a very close
relationship to the rainfall, being highest during or after periods of

relatively heavy rains.

Pressure head in Sharpes Ferry well,

Marion County, Florida, in feet above measuring point

Aug, 3

.
.

July 3

Date Feet | Date Feet Date Feet
Jan, 21, 1933 3.1 Oct., 13, 1934 8.5 Aug, 31, 1935 4,9
28 3.3 20 9.0 Sept. 7 5.8

Feb., 4 3.4 27 9.0 14 7.0
Apr, 1 2.9 Nove 3 2.0 21 746
May 13 4.1 24 8.4 28 8.4
20 4.1 Dec. 1 8.0 Oct, & 8,3

27 4.1 8 7.2 12 8,5
June 17 3.9 15 7«5 19 867
Aug, 19 5.5 29 6.8 26 8.6
Sept.30 10.5 Jan, 5, 1935 7.0 Nov. 2 8.5
Oct. 7 11.0 12 746 9 8.3
28 9.0 19 72 16 8.2
Nov. 4 9,0 26 7.0 23 8,0
Jan. 6, 1934 8.0 Feb., 2 7e2 30 77
13 8.0 9 6.5 Dec. 7 7.6

20 6.5 16 6.0 14 7.5

27 7.0 23 545 21 7.3
Feb, 3 7.0 Mar. 2 5.5 28 7.2
10 7.0 9 5.4 Jan, 11, 1936 7.05
Mar, 3 6.0 16 5.1 18 6,9
10 6.0 23 5.0 25 6.6

17 5.5 30 5.2 Feb., 8 6.75

31 5.4 Apr., 6 4,8 15 7.6
Apr., 7 5.2 13 4,6 21 7.7
14 5.5 20 4,6 29 7.3

28 5.3 28 4.3 Mar., 7 6.9

May 4 4,8 May 11 4,2 14 T3
19 5.2 18 4.0 21 845

26 5.6 25 4,0 28 843
June 2 5.6 June 1 3.8 Apr, 11 8.5
30 940 8 3.8 18 8.45
July 7 10.0 15 3.6 25 8,40
21 9.0 22 3.6 May ] 8,10

28 9.0 29 3.4 16 7.95
Aug. 4 9.0 July 6 3¢5 23 780
17 9.0 13 33 June 6 7.75

25 9.8 20 3.5 13 7.80
Sept. 1 9.2 27 3.8 20 8,9
9.5 4,0 8.5

8.8 369 7.7

9.0 4.6 77

o
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Pressure head in Sharpes Ferry well,~-Continued

Date Feet Date Date Feet

dJuly 18, 1936 73 Sept.26, 1936 6.9 Dec. 5, 1936 6.6
25 7.6 Oct. 3 6.75 12 6.5

Aug, 1 75 10 6,75 19 6435
8 7e5 17 7.0 Jan. 2, 1937 6.1
15 Tl 24 6.9 9 5.90
22 Ted 31 6.9 16 5.85
29 742 Nove 7 6.9 23 5.8

Sept. 5 7e2 21 6.8 Feb, 6 5.2
12 7.1 28 6.5 13 5.6
19 7.0

Blue Grotto sinkhole at Bellview, source of Bellview public water

supply. Description of 58} feet of the geologlc section exposed in the

wall of the sink is given on page 289 of the 2d Annual Report of the

Florida Geological Survey.

Measuring point, zero of staff gage, 43.43

feet above mean sea level, and about 80 feet below the land surface.

Water levels 1n Blue Grotto sink, Marion

County, Florida, in feet above zero of staff gage

Date

Date Feet

Date Feet
Feb. 4, 1936 5.5
19 6.4
26 6.9
Mar, 2 7.2

Mar., 11, 1936
Apr,
May 1

26

» O

June 18, 1936 8.6
15 737
26 7.3
Sept. 3 7.00




HAWATI

By H. T. Stearns
Island of Oshu

During 1936 the United States Geological Survey made 223 monthly
measurements of the water level in 19 wells on the island of Oahu. The
Honolulu Board of Water Supply made a total of 249 measurements on 113
wells, of which 107 were measured more than once, and the Board main-
tained automatic water-stage recorders on 11 wells. Measurements of
water level in well 276, which are included in this report, were fur-
nished by the Ewa Plantation Co. This well is in artesian area 11, on
the southeast shore of the Walanae Range. Records are now avallable
for all 12 artesian areas for the first time since systematic measure-
ments began in 1910.

The water level was higher in 9 areas and lower ln 2 areas at the
end of the year than at the beginning. The following table, which is
essentially a continuation of the table on page 47 of Water-Supply Paper
777, indicates that there was a loss in ground-water storage in area 1,
but a gain in areas 2 and 3 of the 3 areas pumped by the Honolulu Board
of Water Supply. A gain in storage occurred in all but one of the
larger areas pumped by sugar plantations. The large gain of 1,52 feet
in the Pearl Harbor area, which is pumped at the average rate of about
150,000,000 gallons a day, represents an important increase in ground-
water storage.

Time of high and low water levels in the artesian areas and the net galn
or loss in s‘atic level for 1936 as shown by typleal wells on Oshu

Gain

Area Name Well no. High Low or loss

(feet)

1 St. Louis Heights 2 January September -e63
2 Makiki-Pacific

Heights 83 December August +.48

3 Kapalama 132 December August +.42

4 Moanalua 144 December July +.74

5 Wilhelmina Rise 1A December June +,10

6 Pearl Harbor 201 December June a/+1.52

244 December June ceee

266 November August cese

7 Waialua 326 November June +.,23

8 Kahulu 356 November June a/+.37

396 December January esee

1} Kahana 405 December October enes

10 Kaaawa 406 August February +.28

11 Gilbert 276 December July +,65

12 Mokulela 286 February June a/-.20

308 November June csesn

a/ Average.
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In the following records the head of the water in the wells is ex-
pressed in feet with reference to mean sea level. In some of the wells
this is the water level in the well as measured; in others it i1s the
height to which the water would rise in a water-tight casing or tube, as

indicated by the shut-in pressure.

Water levels In five wells in the Honolulu District, Oahu

(Mean daily measurements furnished by Honolulu Board of Water Supply
from recorder charts)

Area 1 2 3 4 5

Well No. 2 83 132 144 14
1936

Jan, 1 26.57 29.08 28.79 26.45 8.41
8 26.60 29,08 28.77 26.40 8.32
15 26,38 29,08 28.68 26.28 8.38
22 26,66 28.96 28.69 26.41 8.48
29 26.40 28.98 28.61 26.29 8.49
Feb. 5 26.47 29,11 28.72 26.46 8.56
12 26.17 29.17 28.83 26.63 a/8.51
.19 25.89 29.26 28.85 26.47 8.44
26 25,70 29,33 28.85 26.42 b/8.43
Mar, 4 25,62 29.39 28.85 26.40 8.42
11 25.49 29.35 28.79 26,29 8.33
18 25.44 29.36 28.79 26.22 8.29
25 25.46 29.32 28.72 26.18 8.27
Apr, 1 25.18 29.17 28.60 26,09 8.21
8 25,00 29.16 28.56 26.15 8.26
15 24.61 29.06 28.51 26,10 8.29
22 24.24 28.99 28.40 25.92 8.30
29 24,37 28.91 28.31 25.81 8.39
May 6 24,12 28.79 28.17 25.68 8.36
13 23.97 28.78 28.01 25.60 8.33
20 23.86 28.73 28.01 25,57 8.36
27 25.72 28.56 27.95 25,49 8.30
June 3 23,50 28.46 27.79 25,38 c/8.24
10 23.36 28.28 a/27.m2 25.27 8.10
17 23.42 28.02 &/27.50 25.16 7.91
24 23.56 27.85 27.2%7 24,96 7.93
July 1 23.69 27.71 27.06 24.86 7.99
8 23.65 27.45 26.79 £/24.47 g/8.07
15 23.54 27.26 26.50 23.73 8.03
22 23.37 h/27.02 26.29 £3.85 8.09
29 23.45 26.79 26.17 24.21 8.08
g, 5 23.41 26.58 26.15 24.45 8.09
12 23,20 26.49 26.05 24,53 8.13
19 23,05 26.49 26.13 24,75 8.14
26 22,92 26.50 26.24 24,81 8.12
Sept. 2 22.81 26,52 26.35 24.97 8.11
9 22.99 26.63 26.43 24.92 8.18
16 25.04 26.69 26.46 24,97 8.15
23 22,99 26.75 26.55 25,05 8.18
29 23.00 26.81 26,68 25.03 8.21
Oct. 7 22,97 26.99 26.82 25,12 8.21
14 22,89 27.11 26.91 25,13 8.24
21 23.15 27.19 27.00 25,14 8.24
28 23.81 27.46 27.27 25,69 8.38
Nov. 4 1/24.26 27.74 27.58 26.22 B8.48
11 24,55 28.06 27.97 26.53 i/8.44

18 24.71 28.32 28.18 26,59 -

25 24.96 28.47 28.41 26,67 -
Dec. 2 25.12 28.97 28.70 26.98 8.58
9 25.30 29.10 28.79 26.85 8.50
16 25,53 29.25 28.92 26.90 8.50
23 25.68 29.41 29.06 27.08 8.46
30 25.94 29.56 29.21 k/27.19 8.51

a/ Feb, 10 da/ June 19 £/ July 7 L/ July 21 3/ Yov, 10

E; geb. 21 e/ July 16 g/ July 5 i/ Nov. 1 k/ Dec, 29
une
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Water levels in typical wells in Oahu in 1936

37

Well 1B (area 5). Benchmark, top of blind flange 10 feet below
ground on well casing; altitude, 8.22 feet.
Date Head Date ITead Date Head
1936 (feet) 1936 (feet) 1936 (feet)
Mar, 28 8.23 Aug, 5 8.00 Nov. 5 ‘8.45
Apr., 24 8.27 Aug, 26 8.14 Dec. 9 8.48
May 27 8,25 Oct. 2 8.22 .Dec. 31 8.46
June 25 7.89

Well 9 (area 1).
Jan. 29 26.19 May 27 23.33 Oct. 2 22.62
Feb., 26 25.41 June 25 23.28 Nov, 5 23.40
Mar, 26 25.10 Aug. 5 22.99 Dec. 8 24.80
Apr. 24 23.73 Aug. 28 22,48 Dec, 31 25.32

Well 81 (area 2).
Jan. 29 28.90 May 27 28.54 Oct. 2 26.72
Feb, 26 29.17 June 25 27.74 Nov. 5 27.67
Mar, 26 29.26 Aug. 5 26.42 Dec. 8 29.10
Apr, 24 28.83 Aug. 28 26,42 Dec, 31 29.50

Well 119 (area 3).

Benchmark has same description as in Water-

Supply Paper 777 but altitude

now 4,20 feet instead of 4.22 feet,

Jan. 29 28.38 liay 27 27.75 Oct. 5 26,44
Feb, 26 28,70 June 25 27.20 Nov. 5 27 .24
Mar, 28 28.43 Aug. 5 25.91 Dec, 10 28.50
Apr. 23 28,83 Aug, 28 25.92 Dec., 30 28.64
Well 153 (area 4).
Jan, 28 26.16 May 26 25.31 Oct. 1 25.16
Feb., 25 26.34 June 25 24.70 Nov. 5 26.12
Mar, 27 25,95 Aug., 4 24.26 Dec. 10 26.71
Apr. 24 25,66 Aug., 28 24,66 Dec, 29 27.01

Wells 187 A to C.

Battery of 3 wells at pumping plant near the

Aiea R. R. station in area 6.

McCandless Bros. Altitude, A, 13 feet;

Owner, U. S. Navy.
B, 10 feet:

Depth, A, 210 feet; B, 173 feet;
Casing, A, 144 feet;
Measurements are for 187 B. Bench-

Use, Navy Yard supply.

feet, Aquifer is Koolau basalt.

C, 182 feet.

Drilled, 1923 by

C, 9 feet.

Diameter, 12 inches.,

B, 143 feet;

c, 139

mark, top of west corner of concrete box 3 feet above ground; altitude,

12,93 feet. Draft averages about 2,500,000 gallons a day. Head,
Dec. 24, 1935, 22.0 feet.

Jan, 29 21,96 May 27 21.05 Oct. 2 21,05
Feb, 27 22.55 June 25 20.50 Nov. 6 23.70
Mar, 28 21.66 Aug, 4 20.40 Dec. 9 22.90
Apr. 24 21.00 hug. 28 21.50 Dec, 30 24,40

Well 190 (area 6),
Supply Paper 777.)

(Near Aiea, not Honolulu, as shown in Water-

Jan, 30 20.81
Feb, 28 21.09
Mar, 27 20,52

Apr., 24 15.99

May

June
Aug.
Aug.

27
25

4
28

19.95
19.52
19.58
20.19

Oct.
Nov.
Dec.
Dec.

[@Xeolv ]

19.81
22.36
22.09
23.10
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Well 193 (area 6).

Date Head Date Head Date Head
1936 (feet) 1936 (feet) 1936 (feet)
Jan. 28 20.27 May 27 19.07 Oct. 3 19,783
Feb, 25 20.52 June 25 18.46 Nov. 5 21.94
Mar. 26 19.96 Aug, 3 18.55 Dec. 9 21.26
Apr, 24 19.36 Aug. 28 19.687 Dec., 30 22.62
Well 201 (area 6).
Jan, 28 19.53 May 27 18.22 Oct. 2 18.45
Feb, 28 19.80 June 25 17.57 Nov. 5 20.89
Mar., 26 19.39 hug. 4 17.73 Dec. 8 20.75
Apr. 24 18.71 Aug, 27 18.41 Dec. 30 21.27
Well 244 (area 6).
Jan. 29 21,03 May 27 19.22 Oct. 5 19.63
Feb. 25 21.83 June 25 18.37 Nov. 5 22,99
Mar. 26 20,19 Aug. 4 18,62 Dec. g 22,43
Apr., 24 19.21 Aug. 27 19.39 Dec. 30 23.01
Well 266 (area 6).
Jan. 29 19.52 May 27 17.79 Oct. 3 17.79
Feb, 28 20.84 June 25 17.09 Nov. 5 23,42
Mar. 26 19.62 Aug, 4 16.71 Dec. 8 21.22
Apr. 24 18.40 Aug., 27 17.62 Dec. 30 23.05

Wells 276 A to K. All wells are in a battery which yield an aver-
age of 15,000,000 gallons daily, and the pumps are known as Nos. 10, 11,
and 12. Location, 3,300 feet northwest of Gilbert railroad station in
area 11, Owner, Ewa Plantation Co. Drilled, A and C to H, 1908; B
and I, 1923; J and K, 1913, Altitude, about 40 feet. Depth, B and I,
160 feet; E, 155 feet; F and G, 165 feet. Diameter, 12 inches.
Depth to top of Waianae basalt or aquifer, B and I, 54 feet; E to G, 58
feet. Casing, B, 60 feet; I, 57 feet. Use, irrigation. Records
furnished by owner are for the group of wells connected to pump 10 unless
otherwise noted. Readings are made daily if the pumps are shut down,
hence the levels given below are the average of a variablé number of
readings depending on the number of days the pump is shut down., Draw-
down when all pumps are operating is only about 6 inches.

1935 1935 1936

Jan, 13.93 Sept. 12.92 May 13.01
Feb. 13.46 Oct. 13,53 June 13.04
Mar, 14,10 Nov. 13,82 July a/12.28
Apr, 13.55 Dec. 13.78 Aug, 12.59
May 13.20 1936 Sept. 12.49
June 13,01 Jan. 13.75 QOct. 13.24
July 12.56 Feb. 14,11 Nov. 13.76
Aug, 12.83 Mar. 13.53 Dec, 14.43

Apr. 13,39

5/ Head reading is for the wells connected to pump 11.

Well 286 (area 12).

Jan, 28 17.30 May 26 16.83 Oct. 1 16,70
Feb., 26 17.42 June 26 16,34 Nov. 4 i7.27
Mar, 25 17.42 Aug. 4 16.42 Dec. 7 17.22
Apr., 23 16.82 Aug, 27 16.61 Dec. 30 17.34
%ell 308 (area 12).
Jan, 28 18.48 May 26 18,11 Oct. 1 18.12
Feb. 25 18,77 June 26 17.71 Yov. 4 19.24
Mer., 25 18,63 Aug. 4 17.88 Dec. 7 18.67
Apr, 23 17.89 Aug, 27 18.05 Dec. 30 18.88
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Well 326 (area 7).
Date Head Date Head Date Head
1936 (feet) 1936 (feet) 1936 (feet)
Jan, 28 10.31 May 26 10,40 Oct, 1 11,02
Feb, 25 10.86 June 26 10,18 Nov. 4 11.81
Mar. 25 10,76 Aug. 4 10,61 Dec. 7 11.55
Apr. 23 10.29 Aug. 27 11.13 Dec. 30 11.65
Well 337 (area 8).
Jan. 28 - May 26 12.22 Oct. 1 13.25
Feb, 28 12,92 June 26 12.15 Nov. 4 13.37
Mar. 25 13.15 Aug. 3 13.17 Dec. 7 13.45
Apr. 23 13.26 Aug. 26 12.41 Dec. 29 12,73
Well 356 (area 8),
Jan, 28 12,17 May 26 11.94 Oct. 1 12.02
Feb, 25 13.55 June 26 11.89 Nov. 4 14,75
Mar, 25 13.68 Aug. 3 13.23 Dec. 7 14.43
Apr. 23 12.00 Mg, 26 13.77 Dec. 29 13.74

Well 396 (area 8),. Benchmark has same description as in Water-

Supply Paper 777 but was lowered to 15.52 feet in March 1936.

Jan, 28 18.70 May 26 19.26 Oct. 1 20,09
Feb., 25 19.70 June 26 19.35 Nov. 4 20.59
Mar. 24 19.96 Aug. 3 20,07 Dec. 7 20.94
Apr. 23 19.82 Aug. 26 19.61 Dec. 29 20,65
Well 405 (area 9).
Mar. 27 17.51 June 26 17.66 Oct. 1 17.80
Apr. 23 17.88 Aug. 3 17.68 Nov. 4 17.86
May 26 17.73 Aug, 26 17.69 Dec. 7 18.38
Dec, 29 17.92
Well 406 (area 10).
Jan. 28 14.65 May 26 14,95 Oct. 1 14,72
Feb, 25 14,60 June 26 14.99 Nov. 4 14.93
Mar., 25 14,69 Aug, 3 14.87 Dec. 7 14.90
Apr. 23 14.90 Aug. 26 15.03 Dec. 29 14.90

Island of Maul

Maui consists of two mountains of volcanic origin connected by a

flat strip of land known as the Isthmus, on which a number of Maul-type

wells or shafts to the basal water table are located. The largest

yields 40,000,000 gallons a day with a draw-down of only 2.5 feet. The

water is used to Irrigate two sugar plantations whenever
gravity ditch water is insufficient.

The year 1936 was an excellent water year for Maui.
Irrigation Co., which transports the flow of most of the

north side of East Maui to the Isthmus for irrigation of

thelr supply of

The East Maui

streams on the

the lands of

the Maul Agricultural Co., and the Hawailan Commercial & Sugar Co., de~

livered in 1936 the greatest quantity of water since 1879, when it was
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founded. This does not mean that 1936 was the wettest year since 1879,
because the number and capacity of the ditches have been increased since
1879. But it is important because a considerable part of this water
doubtless percolates to the water table under these two plantations.
Furthermore, during a season of high ditch deliveries less water 1s
pumped from the wells. Thus, high ditch deliveries directly cause a
higher water table under these plantations by decreasing pumpage and
increasing recharge., Usually a wet year in the ditch région also means
a wet year on the Isthmus. There are two sugar plantatlons on West
Maul -- those of the Wailuku Sugar Co. and the Pioneer Mill Co. Only
the Pioneer pumps ground water.

The pumping season of 1935 of the Maul Agricultural Co. did not
close until February 28, 1936, whereas so much rain fell in the winter
of 1936 that the pumping season of 1936 closed on November 5, 1936.
Comparative records of the static level from year to year are difficult
to obtain on this plantation, because the date of closing down the pumps
is so variable. H. J. Eby, pump engineer, reports that the salt con-
tent was considerably improved at the Lower Paila well at the end of 1936
as compared with the end of 1935. On September 6, 1935, with the pumps
at this well delivering about 26,000,000 gallons a day, the water level
was 0.63 foot; on September 4, 1936, when pumping at practically the
same rate, the level was 1 foot above mean sea level. Some of this
difference in static level may be a tidal effect, because the water
level rises and falls a few inches a day with the tides. The static
level varies only a few inchés under this plantation from year to year,
the chief result of a wet year being a freshendng of the water.

The water level in the Hawaiian Commercial & Sugar Co.'s wells was
2 to 3 inches higher at the end of 1936 than at the end of 1935.

As shown in the following table a mnet gain in the water level oc-
curred in all the wells of the Pioneer Mill Co., even though its lands
lie on the lee or dry side of the West Mauil Mountains. This company,
however, also irrigates with water from surface streams which head in
the rain belt, hence abundent rain in the mountains increases their re-

charge and decreases thelr pumpage.
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Water levels and net gain in static level in feet at the
Pioneer Mill Co.'s Maul-type wells, West Maui

(Records furnished by the Pioneer Mill Co. Datum is mean sea level,
Measurements were made during the last 3 or 4 days of the month, the one
most representative of the station being taken.)

December December Gain
Well 1935 1936 1936
location
Pumping Shut down  Pumping Shut down Pumplng Shut down
Mill -1.00 2,60 0.10 3.25 1.10 0.65
Lahaina 75 2,10 - 1.75 2.96 1.00 .85
Kahoma .75 1.80 .85 2.50 .10 .70
Olowalu 1.80 3.10 2,60 4,25 .80 1.15
Ukumehame 3.85 4,55 4,65 . 5.80 .80 1.25
Kanapali .75 1.50 1.60 1.95 .85 .45

During 1936, the skimming tunnel at the Kahoma shaft was lengthened
460 feet and at the one at the mill shaft 280 feet, These developménts
increased the yleld of the wells and accounts for part of the gain shown
in the table above.

Island of Lanail

The discharge for September 1936 of lower Maunalei tumnel, which is
fed by high-level ground water and which supplies Lanai City, was the
lowest monthly flow since the records were started in 1926, Water-
level measurements are available for Lanai for the first time, owing to
a Maui-type well having been completed in 1936. This well, at an alti-
tude of 294 feet and 2 miles from the coast in Maunalei Canyon, is a 30°
inclined shaft 582 feet long. It encountered water at an altitude of
2.44 feet and is entirely in Lanai basalt. Extending southeastward
from the bottom of the shaft is an infiltration tunnel 536 feet long,
with its floor at altitude 1.4 feet. The water will be 1ifted about
1,300 feet to supply Lanai City. About 21,000,000 gallons was pumped
from this well between September 22 and December 31, 1936, and the daily
rate ranged from 100 to 300 gallons a minute. The pump was shut down
4 to 12 hours each day. Readings are made on a staff gage with its
zero point at 2.40 feet above sea level and are furnished by the
Hawaiian Pineapple Co. The water level when the pump was not running
ranged from 2,40 feet above sea level on October 31 %o 2.48 feet on
November 12, 1936. This slight rise was caused by heavy rains about

November 1, Tidal effects are apparently less than 0,02 foot.
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Island of Hawall

Water-level measurements are now avallable at the new Maul-type well
which is at an altitude of. 220 feet about 3 miles from the coast, on the
slope of Mauna Loa Volcano at Olaa, Hawaii, Prior to the excavation of
the shaft two wells drilled about 1904 to a depth of 450 feet and
equipped with air-1ift pumps supplied the water. The shaft is entirely
in basalt and is 10 feet in dlameter, 203.5 feet deep, and 700 feet from
the drilled wells, A tunnel 12 feet long connects the bottom of the
shaft with the pump chamber, which is 25 feet square. In it are three
pumping units of 3,500,000-, 1,500,000~ and 500,000-gallon capacity.
They draw from a pump sump 24 feet long and 8 feet wide, with its floor
at an altitude of 2 feet. Two 3- by 6-foot tunnels 9 feet long are at
one end of the sump, and a tunnel 8 feet wide and 30 feet long is at the
other end. The water is used to supply the mill of the Olaa Sugar Co.,
Ltd., when the flume supply is low, Water was pumped only during 2
weeks in Jamuary 1936; hence the measurements below indicate fluctua-
tions due to naturel causes. A diurnal fluctuation of 1 inch occurs,
perhaps owing to changes in barometric pressure. The highest water
level ever recorded in the drilled wells was at an altitude of 16.5 fest
but they were not measured frequently. The maximum in the new shaft
was 20.48 feet on the night of January 1, 1937, at the end of several
weeks of exceptionally heavy rain.

The following records are weekly averages of two measurements made
daily from the mill floor, which i1s at an altitude of 220 feet. All the
data used herein were furnished by George Duncan, chief engineer of the

Olaa Sugar Co.

Altitude of water level in Olaa shaft

Date Head Date Hewd Date Head Date Head
1936 (feet) (feet) (feet) (feet)
May 2 13.67 July 4 13.16 Sept, 5 15,41 | Nov. 7 16.08
9 13.58 11 13,08 12 15,41 14 15,91
16 13.58 18 13.16 19 15.33 21 15,58
23 13.54 26 13.21 26 15,21 28 15,58
30 13,54 Aug,. 1 13.25 Oct. 3 16.08| Dec. 5 15.16
June 8 13.58 8 13.67 10 16.21 12 15,00
13 13,54 15 14,58 17 16.00 19 14,58
20 13.42 22 14.91 24 15,75 26 14,50

27 13,25 29 15.16 31 15,91
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By V. T. Stringfield

Periodic measurements of water levels in selected observation wells
in the northern half of Indiana were begun in 1935 as a cooperative pro-
gram between the Division of Geology of the Indlana Department of Con-
servation, W, N, Logan, State geologist, and the United States Geological
Survey.l The work was done by R, C, Cady, of the Federal Survey, and
J. P, Kerr, assistant State geologist., Soon after the beglnning of the
project Professor Logan retired, and the position of asslstant State
geologist became vacant through the untimely death of Mr. Kerr. The
cooperative program was continued in 1936 with Kalph E, Esarey, the new
State geologist, The writer, accompanied part of the time by W, H,
Cordell, of the Indiana Survey, spent about 2 weeks in the field during
the later part of November 1936, coordinating the work started In 1935,
The measurements made during 1935 and 1936 on 43 wells, together with a
description of the wells and some discussion of the water-level fluctua-
tions, are included in the following pages. It appeared desirable to
extend the program throughout the State, and during the first part of
December 1936 M, M., Fidlar, of the State Survey, and the writer located
25 wells in the southerm half of the State, of which 22 are on State
property, and made arrangements to have water-level measurements made in
them. At the end of 1936 measurements were being made about twice each
month in 71 wells in 33 countles fairly well distributed over the State,
These include 46 of the wells that were selected in 1935. Most of these
wells represent shallow water-table conditions in glaclal drift and are
less than 50 feet deep. Some of them are somewhat deeper and penetrate
congolidated rocks. A few of the wells are artesian. The measurements
are made by members of the Civilian Conservation Corps, the Division of

State Parks, and municipal water departments.

Boone County

Boone 1. Metropolitan Life Insurance Co., NWINWi sec. 23, T. 18 N.,
R. 1 W., about 3 miles south of Lebanon along road 39, at residence of
John Feeney. Dug well, depth 15.8 feet. Measuring point, concrete rim
on well, glightly above land surface,

Boone 2. R. W. Gorrell, SE}SE} sec, 4, T. 18 N,, R, 1 E, about 3
miles east of Lebanon along road 32, at east end of school house on south
slde of road. Dug well, depth 24.5 feet. Measuring point, rim of man-
hole cover, slightly above land surface,

1/ Water levels and artesilan pressure in observation wells in the
United States in 1935: U, S. Geol. Survey Water-Supply Paper 777,
pp. 60-61, 1936.

43
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Boone 3, Industrial Land Co. of Indlanapolis, corner of old power
statlon of Indlana Electric Railroad Co., Lebanon. Dlameter 8 inches,
depth 230 feet, Measuring point, top of tile over well, about 0.5 foot
above land surface,

Water-level measurements in wells 1, 2 and 3, Boone County, were
made by C., R, Brown, technical foreman, C. C. C. camp, D-7, Lebanon.

The trends of water-level fluctuations in these wells show some
similarity to each other, although well 3 1s reported to be 230 feet
deep and penetrates bedrock, whereas wells 1 and 2 are less than 25 feet
deep and yleld water from glacial drift., The trends in general show
seasonal changes consisting of a gradual rise of the water level durlng
autumn and winter and a decline during spring and summer, In well 1 the
water rose about 7 feet from October 1935 to April 1936 and declined
about 10 feet from May to September, reaching its lowest level for the
period in September 1936, In well 2 the water level rose about 4,5 feet
from October 1935 to March 1936. From March to September the water level
declined about 6 feet, reaching its lowest level in September. The water
in well 3 rose about 7.5 feet from October 1935 to February 1936, reach-
Ing 1its maximum stage In February, about a month before well 2 reached

a maximum and about 2 months before well 1 reached its maximum level,

Water levels in wells in Boone County,

Indiana in feet below measuring point,

Date Boone 1 Boone 2 Boone 3| Date Boone 1 Boone 2 Boone 3
1935 1936
Oc¢t. 16 10,4 945 27,35 | May 1 4,0 5.2 22435
Nove 1 10,5 9.6 27.1 June 1 75 5.87 22,15
15 9.8 763 2645 16 6.48 6,77 22,15
Dec, 2 9.6 8,13 24,68 July 1 7.8 766 23,2
17 9,1 7.48 22,7 15 10,2 8.3 23,98
1936 Aug., 1 9.15 9.4 25,1
Jan, 2 8,8 7.8 21.4 12.8 9.7 25,2
16 8.7 5.78 20.8 Sept. 7 14.5 10.056 26.2
Feb., 1 8,2 6.8 20,2 18 14,95 10,1 26.95
15 7.5 5.5 19,8 Oct. 1 14,9 8.35 27.1
Mar. 2 5.15 4,1 20,35 15 13.9 7.55 27.6
16 4.68 4.1 22.55 | Nov. 2 10.8 3.0 28,14
Apr., 2 3.63 4.45 23.1 16 9.42 5.82 27 .58
15 3.7 4.7 23.8 Dec. 5 9.05 6.85 ceese
20 8,8 7.1 23.58

De Kalb County

De Kalb 1. Auburn Water Department, well 3 at Auburn waterworks,
Diameter 10 inches, depth 250 (?) feet, Measuring point, center of
alr gage on well, about 20 inches above pump-house floor and 2 feet
gbove land surface, Measurements made by officials of Auburn water
Department. Depth to water level below measuring point, Nov, 24, 1936,
10.5 feet; Dec. 10, 1936, 11.5 feet; Dec. 28, 1936, 11.5 feet,
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Fulton County

Fulton 1, Town of Rochester, basement of City Hall. Diameter
11 inches, depth 15 feet, Measuring point, top of well casing.

Fulton 2, Town of Rochester, on waterworks plant. Diameter 1%
inches, depth 44 feet. Measuring point, top of well casing, about 3.5
feet above land surface.

Fulton 3., Town of Rochester, U. S. Figh Hatchery of Rochester,
Diameter 1% inches, depth 26.5 feet., Measuring point, top of casing,
ebout 3 feet above land surface.

Measurements on Fulton 1 and 2 were made by J. Osborn, engineer,
town of Rochester., Measurements on Fulton 3 were made by Tom Emmons,
of the Federal Fish Hatchery, H, C. Minch, superintendent.

Water levels in wells 1, 2, and 3 in Fulton County,

Indiana in feet below measuring point.

Date Fulton 1 Fulton 2 Date Fulton 1 Fulton 2
1935 1936
Oct. 15 5.2 June 15 4.15 11,40
Nove 2 , 5.3 July 1 4.16 11.45
Dec., 2 5.3 15 4,20 11,19
1936 Mg, 1 5,12 11.10
Jan, 15 5.5 11.6 15 5.25 12.15
Feb, 1 5.2 11.84 Sept. 2 5.42 12.64
15 5,17 11,80 15 5.20 12.05
Mar, 2 5.15 10.48 Oct. 1 4.90 11.55
16 4,60 9.60 15 4,70 11.45
Apr, 1 4.42 11.15 Nov, 1 4,56 11.41
15 4.30 11.10 15 4,52 11,39
May 2 4.27 11,04 Dec, 1 4,52 11.37
15 4,22 11.24 15 4,48 11,33
June 1 4,17 11,44
Date Fulton 3 Date Fulton 3 Date Fulton 3
1935 1936 1936
Oect., 17 12,24 Jan, 16 11.36 June 1 8.4
Nov. 2 12,60 Feb, 1 11,75 18 10,0
15 12,48 15 11.98 July 3 10,1
Dec. 2 12,50 Mar, 6 11.42 Nov, 18 11.63
16 12,00 17 11,70 Dec. 1 12,0
1936 Apr. 16 9,64 17 12.16
Jan, 2 11,95 May 4 8.47

Hamilton County

Hamilton 1. Public Service Co. of Indlana, east bank of White River
at Noblesville water plant. Diameter 8 inches, depth 65 feet., Measur-
ing point, top of well casing, about 3 feet above low-water level of
White River.,

Hamilton 2, Public Service Co. of Indlana, Noblesville water plant,
"old ice plant well.®™ Diameter 8 inches, depth 265 feet. Measuring
point, 3-inch nipple on top of 8-inch casing, about flush with land
surface and 6 inches below wood cover,

Measurements were made by A, L, Wann, engineer, Noblesville water
plant, Public Serviee Co. of Indiana.

Well 2 in Hamilton County penetrates limestone and apparently is not
affected by pumpage from the nearby wells that penetrate glaclal drift,
As normally might be expected in a deep well of this type, the range in

155058 0—37——4
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water-level fluctuations 1s not great. The water level rose about 1.5
feet during the later part of February and the first part of March. A

decline of slightly more than 1.5 feet occurred from April to September.

Water levels in wells in Hamilton County,

Indiana, in feet below measuring point

Date Hamilton 1 Date Hamilton 2 Date Hemllton 2
1935 1935 1936

Nov. 2 2.3 Nov. 2 25.3 June 2 24,42
16 2e3 16 25.4 15 24.57
Dec. 5 2,35 5 25.65 July 1 24.80
16 2.34 16 25,58 13 25.01
1936 1936 Aug, 1 25,29
Jan, 1 2.29 Jan, 1 25.60 Sept. 1 25,70
Feb., 2 2.31 18 25,46 16 25,60
Feb, 2 25,48 Oct. 1 25,66
well placed 15 25,45 16 25.58
in service; Mar. 15 24.00 Nov. 1 25.6
measurements Apr. 4 23.95 16 25,57
discontinued May 2 24,15 Dec, 1 24.96
16 24,25 15 25.42

Henry County

Henry 1. Town of Newcastle, Newcastle waterworks. Diameter 12
inches, depth 150 feet. Measuring point, top of air line, about 0.5
foot above concrete floor of pump house. Measurements made by Nelson
Howard, engineer of plant, C. E. Scholl, superintendent. Well is
affected by pumpage from nearby wells,

Water levels in well 1 in Henry County, Indiana,

in feet below measuring point

Water Water Water
Date level Date lever| Dabe level
Oct. 16, 1935 16 Mar, 16, 1936 15 Aug., 15, 1936 29
Nove 1 1745 Apr. 1 23 Sept. 3 25
16 28 June 1 29 30 27
Dec., 1 13 15 25 Oct. 16 27
16 19 July 1 27 Nov. 4 19
Jan., 16, 1936 15 15 36 Dec. 1 21
Feb,. 15 27 Aug. 3 31

Howard County

Howard 1. Pittsburg Plate Glass Co., north side of Creek and sbout
0.1 mile west of Kokomo Water Works. Diameter 6 (?) inches, depth 300
feet. Measuring point, nut on top of cap, about 3 feet above land sur-
face., Measurements made by A, P. Long (deceased) and 0. Thompson,
engineer, Kokomo water works, F, P, Stradling, superintendent,

Fluctuations in this well appear to be affected in part by pumpage
from city wells about 0,1 mile away. The few measurements available ap-
pear to indicate a seasonal trend similar to the seasonal trend in well
2 in Hamilton County,
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Water levels in well 1 in Howard County, Indiana,

in feet below measuring point

Water Water Water

Date level Date level Date level

Oct. 16, 1935 18.90 Mar, 15, 1936 16.5 Oct, 1, 1936 16.6

Nove 1 19.60 July 19 19,95 15 16.0

16 19,40 Aug, 1 20,00 Nov. 1 15,0

Dec., 1 18.90 16 20.3 16 14.7

15 19.10 Sept. 1 17.5 Dec. 3 16,3

Jan, 1, 1936 18.80 17 16.3 16 16.4
15 18.10

Jasper County

Jasper 1. Jasper County Road Department, SE}SWZ sec. 35, T. 29 N.,
R. 5W,, at farm of William Seltzer; John Osborn, tenant. Diameter 4
inches, depth 13 feet. Measuring polnt, top of 4-inch casing, about 2
feet above land surface. Measurements made by personnel of C.C.C. camp
near Monon,

Water levels in well 1 in Jasper County, Indiana,

in feet below measuring point

Water Water Water
Date level Date level Date level
Oct. 16, 1936 10,07 Mar, 16, 1936 7.14 Sept. 3, 1936 10,17
31 10.31 31 6.22 15 10,20
Nov. 15 9.36 Apr, 15 6,03 Oct. 3 10,17
30 8,80 30 6.02 16 9.21
Dec., 16 8.28 May 15 5.79 31 8.10
3l 8.25 June 15 7453 Nov., 14 6.14
Jan, 15, 1936 7.74 30 8,20 Dec, 1 6,66
Feb., 1 7.91 July 15 8.92 15 7.08
15 8.12 Aug, 3 9.63 31 5,76

29 7.10 v 10.00

Madison County

Madison 1, Mounds State Park, Diameter 13 inches, depth 17 feet,
Measuring point, top of casing, about 3 feet below land surface.
Measurements made by peraonnel of Mounds State Park.

Madison 2. Anderson Waterworks, well 2. Diameter 30 inches, depth
156 feet, Measuring point, concrete floor of pump foundation. :

Madison 3. Albert Closser, about 2 blocks east of C.C.C. camp at
Frankton. Diameter 4 inches, depth 36,5 feet., Measuring point, top of
well casling, about 0.5 foot above land surface. Measurements made by
personnel of C.C.C. camp at Frankton.

Madison 4., Walter McCoy, about 3 blocks south of C.C.C. camp at
Frankton, Dug well, depth 20 feet. Measuring point, east edge of metal

well curbing, about 2 feet above land surface, Measurements made by
personnel of C.C.C, camp at Frankton,

Water levels in well 1 in Madison County, Indiana,

in feet below measuring point

Water Water Water

Date level Date level Date level

Oct. 18, 1935 5.2 Feb. 19, 1936 5.4 May 15, 1936 4.2

Nov. 18 6.4 Mar, 3 5.3 June 1 4,5

Dec. 9 7.4 16 5.1 15 4,7

17 7.3 Apr, 16 5.1 July 2 4.9

Jan. 1, 1936 5.3 May 2 5.0 15 5.0
Feb, 3 5.2
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Water levels in well 2 in Madison County, Indiana,

in feet below measuring point

Water Water Water

Date level Date level Date level
1935 1936 1926
Oct. 16 16,44 Jan, 2 16.82 Apr. 20 15,78
Nov. 1 16.63 Feb., 1 16.94 May 5 15457

15 16,30 Mar. 5 16.30 June 5 15.22
Dec. 2 16.68 17 16420 16 15.85

16 16.71 Apr. 4 16.11 July 9 15.27

Water levels in wells 3 and 4 in Madison County, Indiana,
in feet below measuring point.

Date Madison 3 Madison 4 Date Madison 3 Madison 4
1935 1936
Oct. 15 24.99 9.17 May 16 23.31 5.97
Nov. 1 25.27 9.71 June 2 23.25 739

15 25.10 9.71 16 23.20 7.22
Dec. 1 25.26 9456 July 2 23.40 8.59

15 25.24 9453 15 24,06 9.12
1936 Aug., 1 24,36 9.52
Jan. 1 25.07 7.62 16 24.65 9493

15 25.05 7.65 Sept. 4 24,89 10.52
Feb, 3 25.09 7.61 16 25.07 10.87

16 25,03 Oct. 2 25.54 11.06
Mar, 3 24,53 4,02 15 25,34 11.26

16 24.47 4,08 Nov. 2 25.36 4.32
Apr. 4 24.32 5.02 15 24,92 6460

16 23.78 5,62 Dec., 2 24.93 7.42
May 3 23.68 5.82 16 25.05 7 .42

Marion County

Marion 1. Indianapolis Water Cc., "Motor well no. 15". At N, E,
corner of intersection of Harding and 18th Streets in Riverside field,
Indianapolis., Diameter 10 inches, depth 351 feet. Cased 84 feet.
Measuring point, zero of gage, 5,28 feet below top of well casing,
17.82 feet below top of concrete rim of well-pit and about 16 feet
below land surface,

Marion 2. 130 - East Washington Building, 130 East Washington
Street, Indlanapolis. Diameter 8 inches, depth 110 feet. Measuring
point, top of casing, in basement, about 25 feet below land surface,

Marion 3. Manual Training High School, in school building, South
Merlidian and Henry Streets, Indianapolis. Diemeter 6 inches, depth 200
feet, Cased 65-70 feet to limestone, Measuring point, top of well
casing, water level reported about 15 to 18 feet below land surface when
well was drilled,

The measurements in Marion 1 were made by the Indianapolis Water
Co., in Marion 2 and 3 by W. H, Cordell, Assistant State Geologist.

The fluctuations of water level in Marion 1 are small except when
they are affected by draft from nearby wells,
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Maximum and minimum monthly water levels in well 1 in Marion
County, Indiana, in feet below measuring point.

(From daily measurements)

Water Water Water
Date level Date level Date level
1935 1936 1936
Aug, 1 1.10 Jan. 3 2.84 June 17 3.30
28 20.3 19 2,10 30 8.66
Sept. 1 5.1 Feb. 14 2.87 Sept. 6 2.62
9 1.82 28 .92 29 6,12
Oct. 19 3.60 Mar, 1 1.16 Oct. 3 6,30
27 2.60 19 3,28 25 2,70
Nov, 10 2432 Apr. 12 24,64 Nov. 3 2,90
23 4.76 29 4,14 10 1.50
Dec., 6 3.00 May 8 4.44 Dec., 6 1.90
15 2.38 11 2.81 11 2.80
Water levels in wells 2 and 3 in Marion County, Indiana,
in feet below measuring point.
Date Marion 2 Marion 3 Date Marion 2 Marion 3
1935 1936
Oct. 15 23.1 56.4 Jan, 2 22,7 52,1
31 23, 5646 18 22,4 51.8
Nov, 16 23,4 55.8 Nov. 27 57.26
30 23,2 53.5
Dec. 16 22.8 52.4

Montgomery County

Montgomery 1. W. H, Moore., NWiNWi sec. 36, T. 17 N., R. 6 W,,
at site of burned house, Waveland., Dug well, depth 18 feet., Measuring
point, top of concrete cover, about 1.5 feet above land surface.

Montgomery 2. Vandalia Rallroad, in railroad stock pen, north side
of track, Waveland., Dug well, depth 7.5 feet. Measuring point, west side
of inner rim of opening in concrete cover, about 1 foot above land sur-
face,

Montgomery 3. Charles Lamson, at residence, about 0.4 mile north
of Waveland, Dug well, depth 15.5 feet. Measuring point, overhanging
stone on east side of well, about flush with land surface.

Montgomery 4. Mrs. W, L. Glenn, at residence, about 2 miles north
of Waveland. Dug well, depth 21 feet. Measuring point, top of sharp
edge of stone marked with arrow on west side of well, about flush with
land surface.

Water-level measurements were made by personnel of C.C.C, camp near
Waveland,.

The fluctuations of water level in wells 1 and 2 differ in magnitude,
although the wells are in the same locality. The difference may be
casued in part by the difference in topography. Well 1 is on a hillside,
and well 2 is on lower ground in a valley., Fluctuations of wells 1, 3,
and 4 are somewhat comparable to each other and similar to those in the
shallow wells in Boone County,
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Water levels in wells in Montgomery County, Indiana,

in feet below measuring point.,

Date Well 1 Well 2 Well 3 Well 4|Date Well 1 Well 2 Well 3 Well 4
1935 1936
Oct. 15 14.8 4.8 13,11 11.1 June 1 11,35 3.78 9.80 5.96
Nove 1 14.87 4.36 12.84 11.74 15 12.60 4,06 11.28 7.50
15 13,13 3.62 13,14 12,06 [July 1 13.42 4.14 12.20 84,71
Dec, 2 13.85 3.95 13.07 12,36 15 13,90 4.76 14.00 9.81
16 13.54 3.80 12.57 12,04 |Aug. 6 14.84 5,20 13,70 10.64
1936 17 15.39 5,25 14,07 10.84
Jan. 4 13.64 3.70 12.55 11.78 [Sept. 1 16,08 5.79 14,10 12.35
Feb, 6 13.23 3.55 11.59 10,91 15 15.67 3,43 14.35 12,81
19 12.22 3.39 10.29 10.45 |Oct. 3 14,26 3.23 13.60 11,78
Mar, 2 9.15 2.27 5.82 8.68 15 12.34 3,04 11,30 10.79
17 9.82 2,78 6.31 8.93 |Nove 3 9.48 0,50 4,22 10,33
Apr, 1 943 2.64 6.1 7.4 17 10.66 3.11 8,93 10,13
16 10.24 3.30 7.29 7,95 |Dec., 1 12.06 3,53 10.12 10.30
May 1 8.80 2.40 4,78 5.59 16 12.56 3,58 10,40 10,35
15 9,70 3,30 7.25 4,30 31 9.37 0.47 3.37 9.55

Porter County

Porter 1. Valparaiso Water Department, test hole at well 1 pump-
house at Flint Lake, about 3 miles north of Valparalso along route 48,
Diameter 2 inches, depth 110 feet, Measuring point, top of 2-inch
casing, slightly above land surface.

Porter 2. Indiana Dunes State Park, Waverly Beach, Dunes Park.
Dug well, depth 22 feet., Measuring point, top of rim of manhole over
well, about 2 feet above land surface.

Porter 3. Indiana Dunes State Park, near grocery store on pienic
ground., Diameter 1} inches, depth 18 feet. Measuring point, top of
casing, about 2 feet above land surface.

Porter 4. Farmers State Bank. Near intersectlion of old road and
creek, Valparaiso. Diameter 6 inches, depth 86 feet., Measuring point,
top of casing, about 3.5 feet above land surface.

Porter 5. A. A, Hanrahan, NW}NW% sec. 36, T, 36 N., R. 6 W. At
residence of owner, north of Valparaiso. Diameter 10 inches, depth 800
feet, Measuring point, top of east edge of casing, about 2 Teet above
land surface.

Measurements in well 1 were made by J. F. Bradley, engilneer at
Valparaiso Water Plant, Measurements in wells 2 and 3 were made by
Ben Wiseman, Dunes Park, John S. Fishbock, custodian. Measurements in
wells 4 and 5 were made by personnel of the C.C.C. camp near Valparalso.
The fluctuatlions of water level in well 1 are small except when the
water level 1s affected by the pumping of nearby wells.
Water levels in well 1 in Porter County, Indlana,

in feet below measuring point.

Water Water Water
Date level Date Level Date level
1935 1936 1936
Oct, 16 51.58 Mar, 31 51.82 Aug. 15 57.35
Dec, 2 52.34 Apr, 16 51,72 Sept, 1 54,49
17 51,50 May 1 51,75 15 53477
1936 15 51.22 Oct., 1 53.04
Jan, 2 51.32 June 1 51.60 Nove 1 52.85
15 51.65 15 51.81 16 52,91
Feb, 2 51.58 July 3 52,62 30 52.29
15 51.83 15 52.82 Dec. 1 52,97
Mar, 1 5l1.62 Aug, 1 57.20 15 52.65
16 51.76
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Water levels in wells 2 and 3 in Porter County, Indiana,

in feet below measuring point.

Date Porter 2 Porter 3 Date Porter 2 Porter 3
1935 1936
Oct. 18 15.8 17.5 Mar, 31 15,03 17.08
Novs 15 1545 17,7 Apr, 15 15,01 17.05
Dec, 2 14,03 17.08 May 1 14.08 17,
16 14.04 18. 15 15,01 17.01
1936 31 15. 17.02
Jan, 2 14,04 18. June 15 15, 17.06
15 14,07 18, July 1 15, 17.08
Feb, 3 15,01 18,02 15 15.2 18.02
15 15,02 18.03 Nov, 30 15,03 18.0
29 14,07 17.08 Dec, 16 14, 17.6
Mar, 15 15, 17,08

Water levels In wells 4 and § in Porter County, Indiana,

in feet below measuring point.

Date Porter 4 Porter 5 Date Porter 4 Porter 5
1935 1936
Oct, 15 3.1 44,2 June 4 3.7 43,9
31 3.67 44,07 20 3.95 44,085
Nov. 15 3.40 44,07 30 4,1 43,55
30 3.45 43.90 July 4 3.7 43,9
Dec, 14 3047 43.95 15 4,45 44,0
31 3.57 43.95 31 4,70 44,2
1936 Aug. 15 4.70 44,0
Jan, 15 3.05 43,92 31 4,02 44,12
Feb, 1 3.66 44,01 Sept.l5 3.9 44,15
15 3.02 44,00 30 3,59 44,1
29 3.20 44.06 Oct. 15 3.5 44,12
Mar, 14 3.36 43.91 Nov. 2 3.15 43,9
Apr, 2 5.39 43.90 14 3.2 43,92
16 3.6 43,11 Dec. 1 3.6 44,22
May 2 2.6 44,0 15 37 44,16
19 365 44,1

Pulaski County

Pulaski 1. Jasper-Pulaskl State Game Preserve, in basement of
custodlan's house. Diameter 4 inches, depth 148,5 feet. Measuring
point, top of casing, about 8 feet below land surface.

Pulaskl 2. Jasper-Pulaski State Game Preserve, southeast corner of
laying pen D-1, Diameter 1} inches, depth 9 feet. Measuring point, top
of casing, about 2.5 feet above land surface,

Pulaski 3, Jasper-Pulaski State Game Preserve, SWiNELf sec. 6, near
north boundry line of preserve. Diameter 6 inches, depth 160 feet.
Measuring point, top of casing, about 3 feet above land surface.

Pulaski 4. Charles Alberding farm, about 50 feet south of road and
Starke County line, Diameter 6 inches. Test well for oil, Measuring
point, notch in top of casing, about flush with land surface,

Pulaski 5, James Wiley, SWiSW% sec. 31, Ts 29 N., R, 4 W, Diameter
4 Inches, depth 22 feet. Measuring point, top of east side of casing,
about 1 foot above the land surface.

The measurements in wells 1, 2, 3, and 4 were made by H. P,
Cottingham, superintendent Jasper-Pulaski Game Preserve, and C. E. Paul,
englneer at Jasper-Pulaski C.C.C. camp., Measurements in well 5 were
made by the personnel of the C.C.C. camp near Monon.
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Water levels in wells 1, 2, 2 and 4 in Pulaski County,

Indiana, in feet below measuring point.

Date Pulaski 1 Pulaski 2 Pulaski 3 Pulaski 4

1935 .

Dec, 1 731 4,53 9.75 6.42
18 7.16 4,25 8.56 5.98

1936

Jan., 1 7.0 4,46 8,35 4,90
16 7.11 4,10 8,93 6420

Dec, 2 6.62 3.65 8.58 5.71

Water levels in well 5 in Pulaskil County, Indiana,

in feet below measuring point.

Date Feet Date Feet Date Feet
1935 1936 1936
Oct, 16 7.99 Feb, 29 4,61 Septs 3 8,57
31 8,09 Mar. 16 4,90 15 8.41
Nov., 15 6,10 . 31 4.37 Oct. 3 8,05
30 6.08 Apr, 15 5.15 16 7 .39
Dec, 16 5,64 30 4.80 31 6031
31 6.22 May 15 5.70 Nov. 14 5.07
1936 June 15 735 Dec, 1 5.91
Jan, 15 5.29 July 15 . 8.20 15 6.32
Feb, 1 6.29 Aug, 3 8.48 31 3.94
15 6.52 7 8.68

St. Joseph County

St, Joseph 1, Mishawaka Water and Light Department, at pumping
plant, Mishswaka. Diameter 20 inches, depth 90 feet. Measuring point,
top of casing, about 0.5 foot above land surface. Fluctuations of
water level in this well are caused in part by the pumping of nearby
wells. Measurements made by A, R, Klein, superintendent Water and
Light Department, Mishawaka.

Water levels in well 1 in St. Joseph County, Indiana,

in feet below measuring point.

Date Feet Date Feet Date Feet
1935 1936 1936
Oct. 16 10,35 Mar., 1 Q.42 July 17 13,33
Nov. 1 11.32 17 9.21 Aug, 3 11.75
16 9.04 Apr., 1 9462 17 12,00
Dec, 3 9.46 16 9.28 Sept .15 11.17
17 9,26 May 2 8,36 Oct, 1 10.62
1936 16 9.75 16 10.41
Jan, 2 9.08 June 1 11.25 Nov, 2 10,08
186 9.16 19 10,79 Dec. 2 10,58
Feb, 1 10,18 July 2 10.83 16 10.16
17 10.71
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Starke County

Starke 1, Joe Tomassi, Bass Lake State Hatchery, about 200 feet
north of custodian's house. Diameter 6 inches, depth 180 feet. Measur-
ing point, top of casing, flush with land surface.

Starke 2. S. A, Craigmile, Bass Lake State Hatchery. At mint still
about % mile northeast of owner's residence, at junction of State Roads
10 and 29, Diameter 6 inches, depth 85 feet. Measuring point, top of
casing.

Starke 3. S, A, Craigmile, same location as Starke 2 on east side
of road at second farmhouse north of Junction of roads 10 and 29.
Diameter 2 inches, depth 40 feet. Measuring point, top of casing, about
2.5 feet above land surface.
Measurements in wells 1, 2, and 3 were made by the persomnnel of the
Bags Lake State Hatchery.
Water levels in wells in Starke County, Indiana,

in feet below measuring point.

Date Starke 1 Starke 2 Starke 3
1935

Octe 3 14.29 5,09 6.84
1936

Nove 5 14.5 3.1 4.8

Steuben County

Steuben 1. Pokagon State Park, near custodian's house on south side
of area formerly used for buffalo pen. Diameter 1} inches, depth 14 feet.
Measuring point, top of casing, about 2 feet above land surface.

Steuben 2. Pokagon State Park, on north side of area formerly used
for buffalo pen. Diameter 1% inches, depth 20 feet. Measuring point,
top of casing, about 2.75 feet above land surface.

Measurements in wells 1 and 2 were made by R. N, Sprague, custodian,
Pokagon State Park.

Water levels in wells in Steuben County, Indiana,

in feet below measuring point.

Da o Steuben 1 Steuben 2

1935
Sept.16 6.25 8475
1936
Nov. 4 3.6 6.4

Tippecanoe County

Tippecanoce 2. Ben Connelly, NE3SE}SWy sec, 18, T, 24 N,, R, 4 W,
At residence, Dug well, depth 30 feet. Measvring point, south side of
brick rim of well, about 0.5 foot above land surface.

Tippecanoe 3. Lafayette Loan & Trust Co., NW3NW} sec., 17, T. 24
N., R 4 W, At residence of Hershell Byers. Diameter 12 inches, depth
20.5 feet., Measuring point, north edge of casing, slightly above land
surface,

Measurements in wells 2 end 3 made by Arnold L. Watkins and others
of the C.C.C. camp at Lafayette.
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Water levels in wells in Tippecanoe County, Indlana,

in feet below measuring point.

Date Tippecanoe 2 Tippecanoe 3 | Date Tippecanoe 2 Tippecanoe 3
1935 1936
Oct, 15 26,10 10,10 Apr. 30 25,23 4,63
Nove 1 26,30 10,50 May 15 23,18 5.08
15 26,49 6,0 June 1 24.53 6453
Dec. 4 27.08 7.58 15 25,73 7.43
19 26,63 6,38 30 26.28 8.18
31 26.78 7 .53 July 31 26.73 9.63
1936 Aug. 17 27.00 10.21
Jan, 15 26,48 4.08 Sept. 1 27.18 10.33
Feb, 3 26.38 6,68 16 27.28 7.68
17 26.18 6.58 Octs 1 27.28 6.98
29 23,53 3.38 15 26.48 4,18
Mar. 16 24.53 4,03 Nov. 2 24,78 4.13
31 23,63 4.78 15 22.23 4,68
Apr. 15 24.68 5.98 Dec. 15 25.88 7.33

White County
White 1. Town of Monon, in basement of municipal dbuilding,
diameter 8 inches, depth 200 (?) feet. Measuring point, top of casing,
about 8 feet below land surface.
Wnite 2. W, J, York, SE3SEf sec. 16, T. 28 N., R, 3 W, At resi-
dence of Edward J. Kentnich near Monon. 51ameter 3 inches, depth 21
feet. Measuring point, top of casing, about 3 feet above land surface,

Measurements In wells 1 and 2 made by Edward J. Kentnich,

Water levels in wells in White County, Indlana,

in feet below measuring point.

Date White 1 White 2 Date White 1 White 2
1935 1936
Dec. 4 5.64 11.00 Mar, 18 4,60 7.90
26 5.00 11.00 Apr., 3 a 5.93
1936 18 a 5,40
Jan., 3 5.00 11.00 May 20 a 7455
16 5,00 10,50 June 5 a 7+55
Feb. 2 4.90 10,30 July 10 5,57 10.60
13 4.80 10,30 Aug, 12 6,00 9,10
Mar. 2 3.73 7.90 Sept.10 6,00 9,00

a Overflowing
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TARKIO CREEK AREA OF SOIL CONSERVATION SERVICE

By V. C. Fishel and G, A. LaRocque

1
The observation well program in the Tarkio Creek area was continued

in 1936 by the United States Geological Survey in cooperation with the
Soil Conservation Service through P, C, Weichmann, project manager,
Measurements were made in 16 wells about weekly during the year. A
water-stage recorder was operated contimuously on well 1, and another
recorder was operated on other wells for short periods. Wells 1 and 2
were measured by a member of the Geological Survey, and the other wells
were measured by members of the Soil Conservation Service., Approximately
800 measurements were made during the year ending December 31, 1936.

The measuring of well 8, whose record In 1935 appears in Water-
Supply Paper 777, was discontinued in 1936. Wells 4 and 13, which are
used for watering stock, are included in this report, but they are not
used in computing average water levels. The average water levels given
in the following table are not a continuation of those given in Water-
Supply Paper 777 because well 8 has been stricken from the 1lst of wells
used In computing the averages. The recomputed averages for 1934-35 are
given in the following table. All water-level measurements made since
the beginning of the program except those of well 8 are given in this
report, including the monthly measurements that were reported in Water-
Supply Paper 777.

The water levels in the observation wells deolined gradually during
the very dry spring and summer of 1934, and in September and October
they stood an average of about 1 foot lower than in May. Moderately
abundant rains in the fall of 1934 produced some ground-water recharge,
and at the end of the year the average of the water levels 1n the wells
was hearly the same as in May, when measurements were begun. Very
1little rain or snow fell during the 5 months from December 1, 1934, to
April 30, 1935, and the water levels remained nearly stationary. Heavy
rainfall occurred in May and June 1935. Although in these months vegeta-
tion usually consumes considerable moisture that 1s stored in the soil
and in the zone of saturation, the recharge was sufficient In May and

June to cause the water table to rise by about the first of July to an

1 Water levels and artesian pressure in observation wells in the
United States in 1935: U. S. Geol, Survey Water-Supply Paper 777,
pp. 62-65, 1936.

565
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average stage 4 feet higher than its winter stage. During the remainder
of the growing season the precipitation was moderate and the water levels
declined an average of slightly more than 2 feet. The water table re-
mained nearly stationary during November and December 1935 and declined
only moderately in January 1936,

A thaw occurred during February 1936, during which time very few
measurements were mede because of bad roads., However, from January 28 to
March 10 the water levels in the wells rose an average of nearly 4 feet.
The water levels then declined until April 22, when rainfall caused them
to rise sharply. On May 12 the highest average stage in the period of
record was reached--4,50 feet higher than on January 28, 1936, and nearly
6 feet higher than at the beginning of observations in the spring of 1934
or on Jamuary 1, 1935. The water levels then declined, with very few
interruptions, for the remainder of 1936, which was characterized by
drought. They reached an average stage on December 30, 1936, that was
only about 0,6 foot higher than the average stage on Jamuary 1, 1935.
Moderately heavy rains occurred in September, but very little water was
added to the zone of saturation, because most of the water that seeped

into the ground was consumed in supplying the deficit of soll moisture.

Wells in the Tarkio Creek area, in Page and Montgomery Counties,
Iowa, and Atchison County, Mo.

(The depth to the water level given in the next to last columm 1is the
depth below the measuring point on Jan. 1, 1935. The helght of the
measuring point, given in the last column, is its height with reference
to the arbitrary datum.)

Depth Height
£

to o
Well Owner and location Depth  Diameter water measurlng

no. (feet) (inches) 1level oint

{feet) ?feet)

1. W. R. Marshall, NWiNE} sec. 13, 29 12 17.53 27.53
T, 66 N,, R, 40 W,

2. H. W. Klutas, SW;SW} sec. 1, 21 12 10.73 20473
T, 66 N., R, 40 W,

3. John Smith, NE}SE} sec. 35, 39 48 32.63 42,63
T, 68 N., R, 39 W.

4. John Smith, NE3SE: sec. 35, 50 12 38.22 48,22
T, 68 N., R, 39 W,

5. John Toft, SWiSW: sec. 7, .o 12 16.20 26.20
T, 68 N., R. 38 W,

6. T, Slickerveer, SWiSWi sec., 18, &0 12 8,74 a 18,74
T, 69 N., R, 38 W,

7. E, F, Holquist, SE}SE} sec, 11, 28 36 24.65 34.65
. T, 71 N., R, 38 W,

9., Elmer Oakleaf, NWiSE% sec, 8, 49 12 40.68 50,68
T, 71 N., R, 37 W,

10. R. Palmquist, NE;SE: sec. 17, 40 12 26.94 36.94
T, 70 N., Ry, 37 W,

11. R. Palmquist, SE}SE} sec. 17, 26 12 7.61 17.61

T. 70 N., R, 37 W,

a 20,48 after March 15, 1935.
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Wells in the Tarkio Creek area-~Continued

57

Depth Height
to of
Well Owner and location Depth  Diameter
no. and lo © (feet) (inches) {:52{ megzg:ing
(feet) (feet)
12  Amil Windhorst, NW3SW% sec. 20,
T, 60 N,, R, 37 W, 63 36 37.08 b 47.08
13  Amil Windhorst, NWiSW% sec. 20,
T, 69 N,, R, 37 W, 68 12 25475 35475
14 Floyd Hoskins, SE:SEF sec. 19,
T. 68 N,, R. 38 W, 33 36 290.24 39.24
15 Metropolitan Life Insurance
Co., NEZNW: sec. 21,
T, 67 N., R, 38 W, 29 12 10.18 20,18
16 Metropolitan Life Insurance
Co., NEZSE} sec. 20,
T, 67 N., R. 38 W, 18 36 15.90 25,90
17  Albert Nordholm, SWESE} sec. 20,
T, 67 N., R, 38 W, 20 36 17.52 27.52

b 47.76 after March 20, 1935.

Water levels in wells in the Tarklo Creek area in Iowa

in feet above the arbitrary datum

and Missouri,

Date 1 2 3 4 5 6 7 10
1934

May 8 eesee 10,63 10.89 ..... 9,74 11.06 9ell ceeee seeesn

13-14 ..... 10,50 10.87 ..... 1024 11.09 9412 ceees oseeee

2325 ..... 10.35 10.75 ..... 10.22 10.5%9 9,08 12.98 10.40

31 eeess 10,14 10.68 ..... 10,06 10.91 9,07 12.96 10.38

June 6 crese 9498 10462 .cevse 9,89 10.83 9,04 12.88 10.36

13 ceses 976 10459 .eesns 9.99 10.73 9,03 12.82 10.33

20 cenne 9,53 10454 ceeee 9,87 10.69 9.03 12,78 10.30

9,15 10,46 ..... 9.78 10,61 9,05 12,69 10,28

8.72 1044l ..... 9,65 10.54 9,02 12.62 10.25

8458 10437 ceves 9.59 10,49 9.01 12.56 10.22

8.28 10.31 ..... 9.44 10.41 9.00 12.40 10.20

7e94 1026 seeee 9,33 10.34 8.98 12.22 10.17

7.84 10.23 ... 9.27 10,31 8,97 12.15 .evse

7.66 10.20 10.52 9,22 10.27 8,95 12,02 10.14

7.27 10.16 10.47 9.14 10.22 8.95 11.81 10,13

6.82 10.10 10.41 9.04 10,15 8.91 11.55 10,09

6,79 10,07 10,37 9,00 10.12 8,91 11.42 10,08

6.50 10,03 10.32 8,92 10,06 8,89 11.15 10.06

6.63 9,99 10.29 9,01 10,06 8.88 11,00 10,03

6.41 9,95 10.24 8.89 10,05 8,85 10.80 10,01

6.26 9,91 10.20 8,85 10.04 8,88 10.61 9.99

6.76 9.88 10.16 9.16 10,05 8.90 10.53 9.97

6.82 9.84 10.12 9.03 10.03 8.94 10,40 9.95

10 8,82 6.54 9.81 10.07 8,75 10,00 8,92 10.27. 9.95

17 8,76 6.30 9.78 10,03 8,77 9.99 8.86 10,11 9,93

25 9.39 7.78 9,87 10.03 9.40 10.03 9,07 10.14 9,93

31 9.25 7.79 9.80 10,01 9,12 10,03 9,12 10,03 9.90

Nov. 8 9.33 8,04 9,77 9.97 9.41 10.03 9.25 9,92 9.89

14 9.18 7.94 9.74 9.94 9.18 9,99 9.27 9,81 9,90

21-23 9.54 8.42 9,73 9,93 9,23 10.01 9.35 9,94 9,91

Dec,10-11 10,03 9,40 9.93 10,18 9,74 10,07 9,55 9.65 9,89

29 10.06 9.98 10,01 10.00 10.05 10,02 10,00 9,98 10,00
1935

Jan. 4-5 9,98 10,02 9.99 10.02 9,81 9.94 10.00 10,06 10,01

14-15 9,96 10.15 9.80 9.87 9.88 9.84 9.92 10,04 10,04

22-24 10.04 10.34 9.73 9.86 9,56 9.78 9.8 10,17 10.04

29-Feb.,l 9,94 10.35 9.64 9.68 9.35 9,74 9.76 10.17 10.05

Feb., 5-5 9.91 10,41 9,64 9.81 9,26 9.73 9,72 10.10 10,04

12-13 9.85 10.48 9.6l 9.80 9.18 eees eeee 10,50 10,03

19-~21 9.94 10.49 9.56 9.72 9.36 9.64 9,55 9,77 10,08

25-28 9,84 10,50 9.52 9.70 9,14 9.90 9,50 9.67 10.03
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Water levels in the Tarkio Creek area--Continued

1 2 3 4 5 6 7 9 10

1935
Mar. 4-6 10,42 10.69 9.51 9.67 9.17 case 9.68 10.05
11-13 10,70 10.75 9.48 9.66 9,98 ceee 9.83 10,10
18-21 10.17 10.82 9.49 9.72 9,99 cees 9.85 10.14
25-28 10,08 10.80 9.44 9,59 9.15 cene veee 9.73 10.13
Apr. 1-3 9,98 10.82 9,42 9.60 9.09 cees ceee 9.63 10.15
8~9 10,23 10,80 9.41 10.38 8.99 ceee ceee 9,48 10.14
15~17 10.05 10.90 9.37 eses 8.92 ceve ceee 9.38 10.13
22-24 9,93 10,92 9.34 vens 8.88 cene cece 9.27 10.15
29-May 2 9.79 10.87 9.31 9.44 8,85 9.57 9.86 9.09 10,10
May 6-8 9.71 10.89 9.27 9.46 8,80 9.48 9.70 9.05 10,07
13-15 2,90 10,93 9.23 9.52 8.81 9.50 9.61 8.89 10,04
20~24 12,14 11.23 9.64 9,52 10,20 9,59 10.25 8,87 10,05
27-29 11,24 11.43 10,78 9.83 10.84 9.69 10.60 9.02 10,09
June 4-5 12.88 11.75 13.66 11.28 12.31 10.14 11.68 9,71 10.20
10-13 12,67 11.73 13.30 16,72 12,44 11,22 12,55 11.15 10,34
17-19 9.79 11.70 15.73 12,38 13,07 11.68 12.59 12,51 10.41
24-25 13,66 12,20 16,92 8,57 13,05 12,74 13,18 13.64 10.53
July 2-3 14.48 12.40 17,02 eees 13,09 13,48 13,54 15,21 10.65
9-10 14.56 12,29 17.18 16,84 12,58 13,54 13,40 16.49 10,75
16-17 14,74 11.18 17.23 16.84 12,17 13,20 12,97 17.46 10.96
2%~-24 14,87 12,08 17,39 17,12 11,71 12,85 12,63 18,32 11.00
30-31 14.89 11,96 17.32 17.64 11.29 12,47 12,29 18,71 11.02
Aug. 6 14.83 11.87 17,32 18,01 10,89 12,07 12,09 18,89 11,02
13 14,64 11.74 17,09 17.42 10.32 ..... 11,74 18,73 11,01
19-20 14.51 11.63 16,95 17,67 9,76 11,34 11,51 18,52 10,90
26~27 14.33 11.61 16.59 17.40 9.24 11,10 11.26 18.03 10,99
Sept. 2-3 14,87 11.50 16,48 17.52 9,00 10,99 11.27 17.58 10.84
9-10 14.12 11.38 16,14 17,09 8,88 10.88 11.18 16,87 10.86
16-17 13.86 11.25 15,87 16.85 8,78 10.75 10.95 16,06 10,88
23-24 13.57 11,12 15.37 16,32 8.68 10.62 10.64 15.17 10.87
30~0ct.1l 13,62 11.16 15.11 15,99 8,57 10.51 10.51 14.42 10.94
Oct., 7-8 13,36 11.09 14.64 15.59 8,45 10.41 10.26 13.62 11.00
14-15 13.16 11,13 14.35 15,01 8,37 10,36 10.29 12.98 10.80
21-22 13.40 11.63 14,20 14,78 8,32 10,34 10,31 12,43 10.85
28-29 13.12 11,21 13.90 14,62 8.29 10,33 10.26 12,00 10.93
Nov, 4~5 14.39 11.51 14.63 14,64 8,30 eeeee 10,36 11.68 10,93
11-12 13.42 11.09 15.43 14,53 8.99 «.... 10.46 11.33 11.00
18-19 13.50 11.55 15.16 15,03 8.95 10.86 11.40 11,31 11,12
25-26 13.27 11.49 14.54 14,78 8,92 10,77 eeess 11,25 11,11
Dec, 10 13.53 11.62 15,54 14,71 9.27 11,25 10.35 11.42 11,31
17 13,50 11.51 14.59 14,74 9.29 11.23 10,20 11.54 11.38
24 13.29 11.57 14.30 14.40 9.25 11.10 10,03 11.59 11.36
30-31 13424 11.53 cseee cenes cets sesse 9489 11.68 seeee

1936
Jan, 2 cesee  seses 13,97 14,62 9,32 10,99 ceees  esese 11,47
6-7 12.67 11.62 13,92 14,07 9.23 10,77 9.78 11.71 11,39
13-14 13.22 11.47 13.74 14,38 9.27 10,77 9,79 11.83 11.44
21 12,99 11424 13,40 13,97 9e21l ceeee asecese esese 11,43
27-30 12.86 11.08 12,90 13,72 Bel6 esees ssese sesce sesee
Feb, 2-3 12.85 11,06 12,78 13,63 cras  seess eesss ssses ssess
11 12471 10493 cevee  cense 1oe1  esese seces esses seses
18 12487 10,72 eeevee soase eese eeses seces seses eeaes
25-27 16.64 11.81 18.45 17.10 eeee s.ces sesee eeves sevse
Mar. 9-12 16.28 12,556 23,22 25.56 13.43 16.52 13.65 18,78 12.04
16-19 16,24 12.27 21.63 24.41 12,64 15.88 13,37 18.25 12.13
23-26 16.64 12,16 20,86 23,49 12,40 15,62 13.36 18.00 12.25
30-Apr.2 16.53 12.08 19,92 22,38 12,07 15,12 13,03 17.56 12.09
Apr., 6-9 16.52 11,91 19,19 21,13 11,91 14.88 12,61 17.15 12,07
15-16 16,61 11.90 18,50 20,03 11,71 14,59 12.18 16,73 11.89
20-23 16,56 11.88 17.84 19,47 11.64 14,37 11,73 16.24 11.90
27-30 164,66 11.90 18,94 19,84 12,08 14.44 11.47 16.00 12,00
Mey  4-6 18,53 11,94 18,50 20,44 13,18 16.96 11.68 15.65 12,06
11-13 19.84 12.23 20,51 20,88 14,32 15,97 12,45 16,57 12,05
18-20 18,69 12.48 19,83 21,18 14,05 15.97 12,73 17.94 12.30
25-27 18.57 12.30 19.48 21,08 13,59 15,51 12.37 19.73 12.40
June 1-3 18,57 12,32 19,35 20,90 12,11 14.91 11.90 19.15 12.30
8-10 19,01 12,33 19,07 20,61 13,11 15,21 12,87 19.97 12,30
17-19 18.66 12.17 18,94 20,63 12,82 14,70 12,81 20.58 12,42
22-24 18.34 12,12 18.42 20,03 12.43 14,13 11,96 20,53 12.22
Tuly 1 18,07 11,99 18.30 19.88 12,09 13.59 11.43 20,55 12.15
8 18,75 11.86 17.79 19.36 11.76 13,02 10,93 20.05 +eses
15 17.42 11.82 17,36 13,99 11.42 12.53 10,55 19.51 11.99
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Water levels in wells in the Tarkio Creek area--Continued
Date 1 2 3 4 5 6 7 9 10
1936
July 22 17.16 11,62 16.87 17.77 11.06 ..... 10,32 18,92 11,93
29 16.71 11.49 16.36 14,97 10,67 11.68 10.12 18.34 11,82
Aug, 5 16.45 11,35 15.88 16,77 10,34 11.40 9.890 18,14 12,20
12 16,12 11.13 15.56 14,07 10,05 11,17 9.77 17.43 11.69
19-21 15,65 10,97 15,08 12,30 9,70 10.98 9,65 16.98 11,65
26 15,34 10,85 14.88 ..vee 9,39 10,82 9.27 17.50 11,62
Sept. 2 15.05 10.67 15.60 15.56 9,14 10.66 9.47 16.00 11.56
9-10 14.94 10,72 15.33 14,93 8,99 10,72 9.57 15,59 11,52
16 15.24 10,73 14,10 14.39 8.85 10.83 9.85 16,93 11.43
23 14.56 10,75 13,81 14.48 8.81 10.86 9.87 16,56 11.34
30~0ct.2 14.64 10,97 13,59 14.20 8.72 10,93 10,21 16,50 11.29
Oct,.7-10 14,52 11,03 13.59 13,77 8.83 11,06 10.43 15,17 11l.25
14-16 14,20 11,10 13,235 13,55 8,84 11,08 10,30 17,33 11.25
20-23 14,07 11.03 12.92 13,46 8,65 10,98 10,19 17.18 11.22
27-30 13,89 11,01 12.86 13,54 8,56 10,94 10.14 16.93 11.20
Nov, 3-7 13.69 11,03 12,61 13,12 8,58 10.89 9,94 16.54 11.16
9-11 13,60 10,98 12.46 13,08 8,55 10.86 9.85 16.25 11,15
16-18 13,49 10.89 12.30 12,99 8,50 10.78 9.81 15.62 11,12
25-27 13,290 10.90 12,15 12,73 8,44 10,64 9,61 15,14 11,06
Dec., 2 13,16 10.89 11.94 12,58 8.41 10,64 9.60 15.14 11.20
9 13.02 10,88 11,79 12,47 8.36 10.55 9.53 14,22 11,16
16 12.87 10,87 11,54 12,03 8.32 10.46 9,43 13.68 11,11
22-23 12,79 10.85 11.35 11,86 8.26 10,37 9,32 13,14 11,05
30 veess ewees 11,33 11,91 8,256 10,32 9,35 12,90 11,06
Date 11 12 13 14 15 16 17 Average
1934
May 8-10 cone cene cees cees 10.87 9.74 9.52 cenn
13-14 cecs cees cvee cees 12,06 9.78 9.53 cone
23-25 9,98 veeo teee 10.80 9.81 9.47 cese
31 9,96 cene esee 10.65 9,77 9,40 teee
June B 9,93 cose ceee 10,51 9,73  9.33 sese
13 9.88 ceee cene 10.38 9.68 9.27 sens
20 9.86 PR cene 10.25 9.63 9.22 soes
28 9.82 vene 10.08 9.59 9.18 coce
July 5 9.79 P 9.89 9.52 9.09 ceeo
11 Q77 sese esee 9,49 ceee esoo
19 9.68 cees seee 9,41 voee ceese
25 9.57 seee 9.38 9,34 8,95 ceoe
27-28 sene csse 9,32 9.31 8,92 cess
Aug, 1-2 9.42 9.2C 9.16 9.27 8.88 9,44
8 9.27 9.02 9.50 8.40 8,98 9.20 8.82 9433
16 9.06 8.82 9.49 8.36 8.80 9.12 8.76 9.22
20 8,97 8,72 9.52 8.34 [P 9.08 PR eses
29 8,76 8,57 9.50 8,32 8.57 9.00 8.87 9,05
Sept. 5 8.58 8.54 9.54 8,30 8.54 9.02 8.77 9.03
12 8.42 8449 9459 8.27 8,44 8.95 8,75 84,95
19 8,29 8,49 9,56 8,21 8.38. 8,87 8,65 8.89
28 8.18 8.52 9.84 8,27 8.48 8.85 8.94 8.97
Oct, 4 8.12 8.52 9.64 8,40 8.43 8.82 9.03 8,95
10 8.05 8.54 9.58 8.37 8,34 8,77 8.84 8.85
17 7.96 8.50 9.57 8,27 8429 8,72 8,78 8.78
25 8,11 8,78 9,89 8,51 8,90 9,03 9.46 9,18
31 8,14 8.81 9.86 8,63 8,89 9.10 9442 9.15
Nov., 8 8,36 8497 9.91 8,74 8.93 9.18 9.46 9.24
14 8,56 9.01 9.87 8.74 8.88 9.17 9.43 9.19
21-23 8,86 9,11 9,93 8.73 9.43 9.25 9.55 9.36
Dec.10-11 9.28 9.53 10,13 8.99 9.78 9.98 9,96 9.70
29 10,01 9.98 10,00 9.99 10,13 10,02 10,02 10,02
1935
Jan, 4-5 9,96 10,08 9.99 10,03 9.91 9,90 10,07 10.00
14-156 9,96 10.25 10,03 9.84 9.80 9.86 9,87 9494
22-24 9,90 10,30 10,03 9.64 10,05 9,85 9,93 9.94
29-Feb. 1 9,89 10,26 9,12 9.39 9.68 8,30 9.86 9.74
Feb., 5-6 9,92 10.21 9.44 9.24 9.71 8,63 9.81 974
12-~13 9.94 10,09 9,92 9.00 9.67 9.07 9.67 9.76
19-21 9,96 10,06 9.99 9.10 9.77 9.41 9.66 9474
25-28 10,17 10,11 10,30 8,73 9.66 9,54 9,52 9.70
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Water levels in wells in the Tarkio Creek area--Continued

Date 11 12 13 14 15 16 17 Average
1935 :
Mar.e 4-=6 10,59 <o 9.92 9.40 Q.73 9,70 9.72 9.88

11-13 10481 seees 9.09 10.80 9,75 9.68 92.82 10.13
18-21 10.44 ..... 10.19 11.88 Q.84 9,77 9,75 10,17
25-28 10,33 +eses 10,29 11.94 9.83 9,72 9.65 10,07
Apr. 1=3 10.27 ..ese 10.35 11.79 Q.74 9.69 9.54 10.01

8-9 10.19 9.71 9.67 9.52 9.92

15-17 10.21 9.69 9.60 9.43 9.84
22-24 10,18 0466 9456 9437 9.76
29~May 2 10,13 9,52 9.50 9,32 9.70
May 6-8 10,09 9.58 9,46 9.25 9463
13-15 10,09 9.57 9.45 9.22 Q.61

10.82 10,07 9,88 10.26
10.85 8.61  9.90 10.45
13.49 12.20 11.34 11.81
12.75 13.54 11.39 12,21
17-19 11.13 13.16 13.82 11.26 12.47
24-25 11.19 13.80 14.47 11.17 13.08
July 2-3 11.31 14,01 9.42 15,60 13,47 14.68 11.03 13.56
9-10 11.27 14,11 11,50 16,01 13,24 14,12 11,00 13.61
16-17 11,13 14,11 12.20 16.34 12,66 13.48 10.97 13.47
23-24 10,98 14,08 12,32 16,60 12,25 12,85 10.80 13.46
30-31 10,82 13.98 12,41 16,59 11.87 12.32 10.80 13.31
Aug. 6 10,73 13.86 12.44 16.48 11.52 11.91 10.49 13.14
13 10,52 13.72 12,37 16,28 11,07 11.52 10433 12.86
19-20 10.32 13.62 12.45 16,07 10,70 11.18 10.41 12.68
26-27 10,11 13.54 12,49 15.76 10,40 10.88 10.30 12,43
Sept. 2-3 9.92 13.67 11.94 15.52 10,33 10.66 10.27 12.35
9~10 9,73 13.88 12,50 16.19 10,08 10.46 10.17 12.19
16-17 9.65 13,88 11.95 14.88 0.93 10.28 10.08 11.80
23-24 9,41 13.78 .eee. 14.56 9.71 10.07 9,97 11,68
30=0cte 1  9.48 13.67 7.34 14.30 9.64 9,92 9.92 11.55
Octe 7-8 9,57 13.55 10,32 14,01 9.62 976  9.91 11,38
14-15 9.65 13.43 6,98 13.78 9¢57 9,67 9.84 1l.24
21-22 9.83 13.38 11.60 13.58 9467 9.64 9,90 11.25
28-29 9,98 13,30 11,97 13.34 9.66 9.60 9.87 11.13
Nov. 4-5 10,18 13,36 12,10 13.22 10.00 9,72 10.40 11.43
11-12 10.31 13.39 12.03 13.20 9.82 9.86 10,12 11l.42
18-19 10.46 13.08 12,08 13.04 9,78 9.85 10.02 11.43
26-26 10.52 13.36 12,12 12.88 9.69 9.81 9.92 11.38
Dec. 10 10,79 13.92 11,55 12,68 9.77 10.12 9,87 11.53
17 10.84 13.98 11.91 12.53 9.75 10,05 9,94 11.45

24 11,06 14.09 10,14 12.42 9.71 9.98 9.83 11.3¢

B0=3l sseee eveve seese sssee ceee ceee cene eeens

20-24 10,50
27-29 10,60
June 4-5 11,01
10~13 11.00

Jan. 2 10.83 14,18 10.81 12,22 9497 9.88 9.84 11.30
6-7 10,76 14,22 10.97 12.10 94,63 8.83 9,77 11.17

13-14 10.80 14.16 10.65 12.01 9.69 9.81 9,78 11.27

21 10,75 14.19 10,30 11.83 9.67 9.74 0.47 11.31
9.6l 9.63 9.43 11.26
9459 9.58 9,39 cseen
9467 9,53 Q.43 senes
9.59 9.35 9.32 sases
2527 ceees 14480 11.11 seese 11.79 9.85 10,73 cecea
Mar. 9-12 12.31 13,93 14.09 20.39 1£.57 12,51 12.89 15.08
16-19 12,06 17.32 14,10 20,78 11.88 12.44 11.96 14.92
23-26 11.79 17.41 14.19 20.56 11.75 12,28 11.78 14.77
30-Apr. 2 11,49 17.35 13.49 20.37 11l.52 11,98 11.31 14.46
Apr., 6~9 11,33 17.35 13,66 20,19 1l.44 11,70 11,17 14.24
15-16 1l.14 17,33 13.94 19.93 11.29 11.45 10,89 14,01
20-23 11.06 17,38 14,04 19,59 11.27 11.25 10,80 13.82
27-30 10.98 17.47 14.24 19.68 12.16 11.30 10,97 14,00

May 4=-6 seees 17.58 14,36 21.12 13.27 13.44 12.54 14,77
11-13 11.46 18,11 14.36 21.68 14.88 15.48 15.07 15.76
18-20 11.47 18.48 14.56 22.19 14,21 16.75 13,39 15.68
25-27 11,38 18,73 14,66 22,24 13,70 16.89 12,48 15.66
June 1=3 11.15 18.85 14.47 22,10 13.17 16.54 11.92 15431
8-10 11.07 19.10 14.57 21.91 13.65 17.18 12.46 15.66
17-19 10,94 19,18 14,47 21,73 13,42 17.22 12,07 15,54
22-24 10.86 19,11 11,55 21.44 12.98 16.49 11.63 15419
July 1 10,79 18.82 10.47 21.15 12.857 15.70 11.57 14,91
8 10.67 18.31 9.86 20.73 12.22 14.64 11.13 14.80
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Water levels in wells in the Tarkio Creek area--Continued
Date 11 12 13 14 15 16 17 Average
1936

July 15 10,53 17.77 6.82 20.18 11.89 13.64 10,92 14,11
22 10,44 17.17 10,00 19.46 11,70 12.85 10.72 ceeen

29 10.34 16.61 10,65 18.61 11.43 12.28 10.49 13435

Aug. 5 10,24 16,06 ..... 17.65 11.27 11.73 10.4l1 13.05
12 10,10 15.55 9.38 16,15 11.09 11.32 10.27 12.67
19-21 9.85 15,12 8.80 16,40 10.82 11.10 10,14 12,43

26 9.61 14.68 8.35 15.74 10.67 10,80 9.99 12.23
Sept. 2 9,40 14.31 10,02 15,11 10.61 10.46 9.96 12.00
g-10 9,21 13.88 9,60 14.46 10.66 10,34 10,15 11.88

16 9,14 13,67 11,60 13,96 10.55 10.28 9.99 11.82

23 9.20 13.45 10,01 13.50 10.54 10,16 10,01 11.67
30-0ct., 2 9,38 13,37 8.82 13,05 10.52 10,07 9.98 11.66
Oct, 7-10 9,71 13,32 10,64 12,79 10.62 10,09 9.78 11.58
14-16 9.81 13,37 6,21 13,59 10.51 9.98 9.92 11.75
20-23 9,89 13.19 9.36 12,34 10.42 9,90 9.82 11.55
27-30 9,93 13.08 8,99 12,07 10.50 9.82 9,71 11.47
Nov. 3-7 9.97 12,97 8,29 11.86 10,44 9,75 9.74 11.37
9-11 10.04 12,85 4,95 11.65 10,51 9.64 9,73 11.29
16-18 10,06 12.63 0.52 11,39 10.46 9,60 9.77 11.17
25-27 10,06 12.47 -5.,53 11,18 10.42 9.56 9.69 11.04
Dec, 2 10,09 12,33 =-2,60 10,97 13.40 9.55 9.68 11.21
9 10,09 12,11 ~0.43 10,76 . 10.39 9.47 9.63 10.86

16 10,10 11.86 3.20 10.58 10,37 9.40 9,59 10.72
22-23 10,09 11,61 3,33 10,58 10,30 9,35 9.50 10.61

30 10,31 11.47 4,43 10.26 10,60 9.34 9,51 10.59

155058 0—37——5
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LIMESTONE CREEK AREA OF SOIL CONSERVATION SERVICE
By V. C. Fishel and L. C, Crawford

The observation well program in the Limestone Creek area, Jewell
County, Kans.,l/ was continued in 1936 by the United States Geological
Survey in cooperation with the Soil Conservation Service through
R. P. Ramsey, project manager, Weekly measurements of water level were
made in 40 wells, making a total of about 2,000 measurements during
1936. Automatic water-stage recorders were operated on 4 of the wells.
The measurements were made by members of the Soll Conservation Service
and the Geological Survey.

Monthly measurements of water level in 24 wells (2, 2a, 4, 6, 8,
12, 14, 1s, 18, 22, 24, 25, 27, 28, 30, 31, 40, 41, 42, 44, 45, 48, 49,
and 50) are given in Water-Supply Paper 777, and the measurements in all
of these wells were used in computing the average water levels given in
that report, Weekly water-level measurements in 40 wells are given in
the present report, including the monthly measurements in all the wells
that were included in Water-Supply Paper 777, except those in wells 2a,
16, 24, 27, and 31, as these wells have been discontinued. The measure-
ments in 17 wells (2, 6, 8, 10, 12, 18, 22, 25, 28, 30, 40, 41, 42, 45,
48, 49, and 50) were used in computing the average water levels given
in thils report. The measurements given for wells 4, 14, 43, 44, 46, and
47 were not used in computing the averages because some of these wells
were affected by pumping and in others the water-level fluctuations were
somewhat erratic. Measurements in 13 wells (51 to 63, inclusive) near a
pond on the L. C. Beeler farm, northwest of Ionia, and 4 wells (34, 34a,
34b, and 34c) near a pond on the farm of Glen Kindler, near Esbon, are
also Included in this report.

There appears to be a close correlation in this area between the
water levels in the wells and the precipitation. The water levels de-
cline during periods of light precipitation and rise during periods of
moderate or heavy precipitation. The precipitation was considerably
below normal from March 1934 to April 1935, and as a result the water
levels in the wells declined persistently with minor exceptions from

1/ Water levels and artesian pressure in observation wells in the
United States: U, S. Geol. Survey Water-Supply Paper 777, pp. 66-70,
1936.
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the time the initial measurements were made in March, April, or May 1934,
until the middle of May 1935, Heavy rains, amounting to 9.36 inches in
May and 6.24 inches in June, caused an abrupt rise of the water levels
that averaged 2.0 feet from May 20 to July 4. There was only 0.39 Inch
of rainfall in July and practically no rain during the first half of
August, which resulted in a gradual decline of the water levels during
this period. The rainfall in August amounted to 7.20 inches, practically
all of which fell in the last half of the month, and about 2 inches of
rain fell in the first part of September. As a result of this rainfall
the water levels rose an average of about 1.5 feet, Light rainfall dur-
ing thé later part of September and October was accompanied by an average
decline of about 0.5 foot in the water levels, The water levels gradu-
ally rose after the end of the growing season although rainfall was
light, and the average water level in the wells at the end of 1935 stood
about 3.75 feet higher than at the beginning of the year, and about 2
feet higher than in the spring of 1934, when observations were begun.
There was very little change in stage of the water levels from
January to April 1936. A small decline occurred during April, but this
decline was followed by a rise of about 0.3 foot that carried the water
levels on May 15 to the highest average stage observed during the period
of record. The water levels then declined about 2.5 feet by October 1,
changed only slightly during October, November, and December, and on
December 31 stood 2.36 feet lower than on January 1, 1936, 1.49 feet
higher than on January 1, 1935, and about 1 foot higher than the average

stage when measurements were begun.

Beeler Pond wells

Thirteen wells (51 to 63)surround a pond on the L. C. Beeler farm
northwest of Ionia. Six wells (52 to 57) are located along an east=west
line sbout 75 feet above the dam, Well 54 is near the east edge of the
pond; wells 53 and 52 are 50 and 100 feet, respectively, east of 54;
well 55 1s near the west edge of the pond; and wells 56 and 57 are 50
and 100 feet, respectively, west of 55. Well 58 1is 125 feet north of 57,
well 60 is 110 feet north of 52, and well 59 is about 100 feet north on
a line that bisects perpendicularly the line connecting wells 58 and 60.
Well 51 1s 65 feet south of the ovapflow, well 61 is 210 feet south and
thence 250 feet east of well 51, well 63 1s 210 feet south and thence 90
feet west of well 51, and well 62 1s 400 feet south and thence 110 feet
east of well 51.
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‘Weekly measurements have been made on these wells since September
1934, Well 51 is equipped with an automatic water-stage recorder. The
water levels are expressed in relatlon to the zero level of a staff
gage, to which was assigned an arbitrary height of 100 feet.

The water level of the pond stood at a higher stage at the begin-
ning of the measurements than the water levels in any of the wells and
maintained a higher stage until the middle of August 1936. At this time
the water level in well 59 rose to a higher stage than the pond level
and remained slightly higher until October. Although the water level in
the well declined below the level of the pond in October, there were
times in November and December when the water level in the well rose
above the pond level.

From the beginning of the measurements until December 15, 1934, the
water table sloped away from the pond to the west, as indicated by the
water levels in wells 55, 56, and 57. However, the slope of the water
table away from the pond along this 1line of wells gradually decreased
until on January 12, 1935, the gradient was reversed, and the water
table sloped from well 57 to well 55, However, the pond level at this
time still was higher than the water level in well 55, hence water was
apparently moving to the south out of the area in a ground-water valley
between the pond and the well.

Heavy rainfall in May end June 1935 rapidly raised the pond level,
after which it declined. The water level in well 55 rose until July 5
and then declined. The water level in well 56 rose until July 26,
whereas the pond level and the water level in well 55 declined during
the later part of this perlod. Well 57 rose until August 16. Hence,
the water level in well 57 rose for six weeks after July 5, during which
time the water level in well 55 was declining. Under conditions of
equilibrium there is a rather definite relation between the water level
in the pond and nearby wells, The water level 1n the pond is generally
about 4.5 feet higher than the water level in well 55, When the dif-
ference in stage between the water levels in the pond and the well be-
comes greater than the difference should be under conditions of equili-
brium, the water level in the well rises until the two water levels are
again in equilibrium, even though the pond level may be declining at the
time. A similar relation holds between the stages of the water levels

in wells 55 and 56 and also in wells 56 and 57.

3
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KANSAS

Kindler Pond wells

Four wells surround a pond on the farm of Glen Kindler.

The pond

Well 34 1is 220

feet south of the east spillway, well 34B 1s 60 feet north of the east

spillway, well 34A 1s 240 feet west and thence 70 feet south of well

65

34B, and well 34C 1is 400 feet north and thence 10 feet west of well 34A,

and in the other three wells in November 1934,

pressed in relation to the zero level of the staff gage to which 1s

given an arbitrary height of 100 feet,

Wells in the Limestone Creek area in Jewell County, Kans.

(The depth to the water level given in the next to last columm is the

depth below the measuring point on Jan. 1, 1935.

The height of the

Measurements of the water levels were begun in well 34 in May 1934

The water levels are ex-

measuring point, given in the last column, 1s its height with reference
to the arbitrary datum.)

Depth to Height of

Well Depth Diameter water measuring
no. Owner and location (feet) (inches) level point
(feet) (feet)
2 E. E. Lewis, NEINE} 1ot 1,
sec. 6, Te 3 S., R, 9 W. 71 eee 46.25 56.25
4 S, B. Brown, NEXNEL sec. 5,
T, 3 S., R. 9 W 53 ore 48.58 58.58
6 H, C. Doud, SE4SW} sec. 5,
T. 3 S., R 9 W 50 ese 45,73 55473
8 Frank Zadina SW-'LS»W-.;l sec. 17,
T, 3 S., R. 9 W, 75 con 68,08 78.08
10 Guy Ortman, N%NEJ; sec. 15,
T, 3 8., R, 9 W, .o cee 25,54 35.54
12 M, W, Howe, lot 4, sec. 30,
T, 3 S., R. 9 W, 88 cee 77.00 87.00
14 C. Walker, SE3SE} sec. 24,
T. 3 S., R, 9 W, 53 46,48 56,48
18 Martin Johaneck, SE3SW:
sec. 29, T. 3 S., *R. "9 W. 45 .o 31.88 41.88
22  Meyer Miles, NE?; sec. 10,
T, 56 S,, R, 9 W 39 coe 28,16 38.16
26 J. N. Sorrell, NWg NWl
sec. 29, T. & S., R. 9 W, 31 cen 16.47 26.47
28  Dartus Hermingsen lot 16,
sec. 31, T. 3 S., R. 9 W. 42 ees 40,14 50,14
30 Fred Van Wey, SWi sec. 28,
T, 4 S., Re 9 W, 50 P 42,54 52,54
34 Glen Kindler, SE3SF} sec. 18,
T, 3 S., R, 10 W, 36 48 31.60 1i2.16
34A Glen Kindler, SE%SE} sec, 18,
T, 3 S., R. 10 W, 55 1.6 36427 128,62
34B Glen Kindler, SE4SE} sec. 18,
T, 3 S., R. 10 W, 50 1.5 35465 124.28
34C Glen Kindler, SE%SE% sec, 18,
T. 3 S., R. 10 W 47 1.5 31,01 125.44
40 R, L. McDaniel SE%NW%
sec. 15, T. 4 S., R, 9 W, 45 32 43,48 53,48
41 Walter Dietz sSwi gec. 6,
T, 6 S., R. g9 W, 24 8 27.57 37.57
42 L. Lowdermilk, NWiNE},
sec. 27, T, 6 S., R, 9 W, 36 48 31,36 41,36
43 B, Brana.ngan, SELSW—; sec. 25,
T. 5 S., Ra 9 W, 24 12 17,32 27,32



66 WATER LEVELS AND ARTESIAN PRESSURE, 1936

Wells in the Limestone Creek area in Jewell County, Kans.--Continued

Depth to Height of
Well Depth Diameter water measuring
no. Omner and location (feet) (inches) level point

(feet) (foet)

44  Everett Gimple, SELSW

sec, 13, T, 4 8., R, 9 W, 37 6 23,96 33.96
45  Victor Yapp, SWSEx sec. 24,
T, 4 S., R, 10 W, 38 12 31.93 41.93

46 Ralph Wierengo, lot 3,
sec. 19, T, 5 S.1 R. 9 W. 28 7.5 18.76 28.76
47  Meyer Miles, SE}SWi sec. 3,

T. 5 S., R, 9 W, 17 7.5 14,77 24,77
48  Frank Rogers, SESW} sec. 23,
T, 4 S., R, 10 W. 39 8 28,06 38,06
49 E, Underwood, SWINE} sec., 5,
T, 3 S., R, 9 W, 57 12 41,60 51,60
50  S. Strom, SWHWiSEL sec. 31,
T, 3 S., R, 9 W. 50 8 36.62 46.62
L., C. Beeler farm:
51 NE} sec, 17, T. 4 S.,
R, 9 W, 30 7 10,93 a 104.52
52 SWiSEZ sec. 8, T, 4 S.,
. 9w, 34 1.5 22,50 118,24
53 SW4SE% sec, 8, T, 4 S.,
R, 9 W, 33 1.5 21,20 116,92
54 SW4SE: sec. 8, T. 4 S,,
R, 9 W, 21 1.5 18,30 114,25
55 SWiSEF sec. 8, T. 4 S.,
R, 9 W, 30 1.5 17.78 114.24
56 SW1SEf sec. 8, T, 4 S.,
R. 9 W, 35 1.5 20,70 117.25
57 SWiSEx sec. 8, T, 4 S.,
R. 9 W. 44 1.5 26.23 122,70
58 SW4SEf sec. 8, T. 4 S.,
R, 9 W, 44 1.5 27,98 122.75
59 SWiSE: sec. 8, T. 4 S.,
R. 9 W, 32 1.5 21.87 119.92
60 SWiSE% sec. 8, T. 4 S.,
R.'9 W, 45 1.5 22,89 120.74
61 NE} sec, 17, T. 4 S.,
R, 9 W, 34 1.5 24.16 108.66
62 NE; sec. 17, T. 4 S.,
R. 9 W, 30 1.5 13.22 97.56
63 NEf sec, 17, T, 4 S.,
R. 9 W, 39 1.5 20.81 110,08

a 104,29 to Feb, 1, 1936.

Description of benchmarks

(Unless otherwise indicated, benchmarks are copper nails and washers
stamped with the letters U,S,G.,S., The helght of the benchmark is its
helght with reference to the arbitrary datum,)

w H
ﬁi{ (?éggg Location

2 55.65 E. slde of 8-inch mulberry tree, 4 feet above land sur-
face, 150 feet N, of well.
4 59.41 N.W. corner of barn, 10 inches above land surface, 12
feet E. of well,
6 54.08 In crotch of 8-inch mulberry tree along fence, 80 feet E.
and 160 feet S. of well,
8 75.47 In 8-inch post, 230 feet W. of well.
10 36.34 In 8~inch walnut tree, 3% inches above land surface,
140 feet S, and thence 10 feet E. of well,
12 88.44 In 6-inch hedge tree, 15 inches above land surface, 45
feet NW. of well,
14 66,59 In 10-inch boxelder tree 200 feet S. of well,
18 40,37 In crotch of cherry tree S. of well,
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Well Height
no. (feet)

Location

22 32,07
24 21.53
25 28,76
28 52.58
30 48.09
31 56,31
34 110.86
34a 110,86
34b 110.86
34c 110.86
36 65.54
40 55.35
41 39.68
42 40.17
43 26.03
44 39.89
45 38.72
46 24,25
47 25,08
48 33436
49 51.62
50 47.24

51-63 110,90

In 15-inch elm tree, 90 feet N. and thence 30 feet E. of

well

In root of 24-inch Cottonwood tree, 500 feet S. and
thence 100 feet W, of well.
In 15-inch Cottonwood tree, 210 feet N. and thence 40
feet E. of well.

In root
In root
In root
In root

In root of 24-inch Cottonwood tree,
thence 70 feet E. of well,

In 18-inch willow tree, 200 feet S,

of well,

In 8-inch tree 65 feet SE, of well.

of 24-inch Cottonwood tree,
of 24~inch Cottonwood tree,
of 24-inch Cottonwood tree,
of 24~inch Cottonwood tree,

40 feet S. of well
40 feet S. of well
40 feet S, of well
40 feet S, of well

300 feet N, and

and thence 30 feet

Cross on N. end of concrete culvert, 270 feet S. and

thence 30 feet E. of well,

In root of 18-inch elm tree, in fence corner, 120 feet
of well.
In 18-inch boxelder tree, 100 feet N. of well.

In corner fence post, 265 feet E. and 15 feet S. of
well 51,

34,
34.
34,
34,

SE.

Water levels iIn wells in the Limestone Creek area in

Jewell County, Kans., in feet above the arbitrary datum

Date 2 4 6 8 10 12 14 18
1934

Mar. 19-21 12.56 10,83 12.43 12,91 7,18 12.56 8.79 11,91
May 7-9 10,93 12.86 11.30 11.98 6.71 12.16 10.10 12.36
23-26 10.87 12,72 11.25 11.68 5,99 12,02 9,20 12,07

May 31-June 1 9,97 12.63 11.17 11.67 5,39 11.96 9.23 11.82
July 3-4 10,75 12.33 11.07 11,06 4,00 11.68 9.46 10,98
16-19 10,72 12.23 10,96 10.82 3,91 11,53 9,58 10,69
25-28 10.53 a 7.29 10,91 10.68 3,78 11.46 9.58 10,37

Aug, 2-4 10.60 9432 ceeee  wsess esee 11,40 9463 ceees
6=7 eeves seeee 10,83 10,81 3,46 11.34 ..... 10,28

9-10 10,54 10.48 10,81 10,76 3,36 11.06 9.47 10.23

15-17 10,58 9.58 10.73 10.68 3.14 11,00 9,80 10.17
22-23 10.59 b 7.25 10.64 8,02 2,08 10.96 9.52 9.84
29-31 10,58 8.60 10,59 8,65 11.37 10.30 9455 .eees
Sept. 6-7 10.36 10.08 10,53 9.24 13.84 10.83 9.6l 9.94
12-14 10,53 9.93 10.50 9.56 14.84 10,79 9.63 9.96
20~21 10,45 10,35 10,45 9,76 15,99 10,74 9.65 9,94
27-28 10,34 10.53 10.41 9,88 16,19 10,70 9.69 9.88
Oct. 4-5 10,37 10,60 10.37 9,96 15,96 10,65 9,72 9,86
11-12 10.28 10.62 10.32 10,01 15,51 10.60 9.76 9,83
18-19 10.05 10.62 10.27 10,05 14,71 10,53 9,78 9.84
24-27 10.07 10.61 10.25 10.08 13,88 10.49 9e8l cenne

Nov. 1-3 10,14 10.55 10.20 10.10 13,21 10,43 9,83 9,77
8-10 10,09 10.52 10.18 10.12 12,73 10,38 9,85 9,84

15-17 10.06 10,45 10,15 10.10 12,26 10.33 9,87 b 9,90
21-24 10.16 10.45 10.11 10.12 11,83 10.28 9,91 eeese

a well used for watering stock
b well cleaned and bailed
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Date 2 4 6 8 10 12 14 18
1934
Nov. 28 10,17 10.41 10.10 10.12 11.47 10.24 9.92 9,90
Dec. 6 10.09 10,42 10.07 10.09 11.04 10.18 9.94 Q.94
13 10.03 10.24 10,05 10,07 10.67 10,14 9.96 9,97
20 10.21 10.18 10.04 10,05 10.46 10.09 9.,98 10.00
27 10.16 10,13 10,01 10.02 9,20 10.05 9.99 10.00
1935
Jan, 1 10.00 10,00 10,00 16,00 10,00 10,00 10,00 10,00
3 9,90 10.08 9.99 9.99 9.92 9.98 10.00 10,00
10 10.09 10.01 9.98 9,96 9.77 9.94 10.01 10.02
17 9.92  9.96 9,97 9.92 9,53 9,90 10,02 10.01
24 9.84 9,90 9,94 9.86 9.35 9.86 10,03 10,01
31-Feb. 2 9.82 9,81 9,88 9,80 9,19 9,8 10,04 9,97
Feb. 7-9 9.87 9,76 9.88 9,74 8,97 9,76 10.05 9.84
14-16 10,01 9,71 9.89 9.70 8.80 9.73 10.05 9,99
19-23 b 9.66 9.67 9.87 9.65 8,60 9.68 10.06 9.98
28 csess ssses seass esess seses aseas sseee 990
Mar, 2 9467 seeve  9.84 9,59 8.43 9.65 10.05 .....
7=-9 9.70 9.66 9.83 9.55 8,30 9.60 10,07 9,89
14-16 9.50 9.62 9,84 9,49 8.52 9,56 10.07 9.95
21-23 0.48 9,55 9,79 9,52 8.35 9.52 10.07 9,91
28-30 9.47 9,52 9.79 9.38 8.3l 9.46 10.07 9.95
Apr. 6 9.51 9.42 9,81 9.31 8,20 9.40 10.09 9.94
11-13 9.45 9,40 9.72 9.26 7.98 9.38 10.09 9.93
18-20 9,35 9,33 9.68 9,19 7.91 9.32 10.09 9.93
25=-27 9.285 9,20 9,68 9.16 7,79 9.28 10,10 9.93
May 2-4 9.06 9.24 9.66 9,10 7.56 9.25 10,10 9.51
9-11 9.28 9,15 9.62 9,03 7.35 9.20 10.10 9.92
16-19 9.23 9.09 9.58 8,98 7.14 9.15 10.11 9.91
23-24 9.04 9.06 9.57 8,95 11.36 9.13 10,13 9.84
30-31 ceeee 9,07 9.56 8,92 15,37 9.16 10.22 10.08
June = 4-7 8,99 9,07 9,63 8,90 ..e.. 9.15 10.19 10,30
13-14 9.14 9,18 9,69 8,92 16.86 9.25 10.20 10,38
20-21 9.07 9.47 9.70 8,93 16,78 9.67 10.24 10,58
27-28 9.18 9.86 9.70 8,94 16.86 10.17 10.25 10.69
July 1 D626 saees cesse sesss sesss ssess ssess esess
4-5 9.38 10.57 9.69 8,97 16.96 10.61 10.28 11.00
11-12 9.56 12.62 9.69 9.08 16.47 11.03 10.30 11.15
18-19 9,70 13,03 9.65 9,20 15,86 11.35 10.30 11,08
25=27 9,89 13,55 9.64 9.37 15.14 11.64 10.30 11.00
Aug., 1-2 10,10 14,42 9.63 9.65 14,30 11.84 10.32 10.86
8-9 10,06 15,14 9,62 9,99 13.46 12,00 10,32 10,70
15-16 10,18 15.02 9.62 10.33 12.76 12,10 10.33 10.54
22-23 10,08 15,10 9,62 10.71 12.17 12,20 10,33 10.35
29-31 10.13 15,23 9.66 11.10 13.23 12,29 10.34 10.33
Sept. 5-6 10,17 15,14 9,70 11.52 15.25 12,40 10.35 10,79
12-13 10,24 15,14 9,77 12,07 16.81 12.87 10.37 11.32
18-20 10.24 15,16 9.81 14,50 16,91 13.25 10,38 11.71
26-27 10,11 15.05 9.85 15.04 16.50 13.65 10.40 11.85
Oct., 3-4 10,28 15,04 9.85 15,21 16.05 13.81 10.39 12,00
10-11 10.18 15,01 9.86 15,40 15.69 13,97 10,40 12,16
17-18 10.18 14,98 9.88 15,63 15.39 14,05 10,40 12.32
24-26 10,15 14,90 9,87 15.84 15,23 14,14 10.41 12,49
3l=Nov. 1 10,28 14,94 9.89 16,11 15,24 14,19 10.44 12,67
Nov. 7-8 10,31 14,96 9,90 16,38 15.27 14,20 10.42 12,90
14-15 10,20 14.86 9.88 16.64 15.13 14,20 10.43 13,04
21-22 10,30 14.86 9.89 16.89 15.00 14.20 10.44 13.27
29 10.26 14,88 9.87 17.15 14,90 14,18 10.45 13.50
Dec. 5-6 10,32 14,72 9.85 17.30 14,76 14,14 10.46 13.68
12-13 10,39 14,78 9.86 17.57 14.50 14,09 10.46 13.87
19-20 10,15 14,71 9.85 17.69 14,22 14,00 10,49 13,94
26-27 10.11 14,56 9.80 17.79 14,06 13.94 10.46 14,09
1936
Jan., 2-3 10,39 14.63 9.80 17.93 13.90 13.83 10.47 14.29
9-10 10,32 14,61 9.79 18,03 +ecew 13.76 10.46 14.42
16-17 10.28 al3438 9.78 18,12 .+.ee. 13.67 10.47 14.53
23-24 10.12 211,08 9,73 16,16 13.24 13,60 10.46 14.63
30-31 10,19 a 9.62 9,71 18.17 13.1Q 13.48 10.45 14.75
Feb. 6-7 10,22 a 8,16 10.51 18.19 12.94 13.49 10.44 14.85
13-14 10.43 a 8,35 9.95 18.23 12,86 13.34 10,43 15,01

a well used for watering stock
b well cleaned and bailed
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Date 2 4 6 8 10 i2 14 i8
1936
Feb. 20-21 10,20 a 7,78 9,73 18.21 12,65 13.26 10,43 15.10
27-28 10.12 a 6,55 9.61 18.23 12,52 13.17 10.44 15.03
Mar, 5=6 10,05 6,61 9,57 18,20 12,37 13,14 10.43 15.04
12-13 10,10 8,02 9,55 18,20 12,33 13,09 10.43 15.08
19-20 10,06 7.58 9.54 19.18 12,17 13,07 10,43 15.06
26 10.35 6.,09 9.54 19,17 12.07 13.07 10.43 15.11
Apr., 2-3 10,85 5,88 9.49 18,12 11.92 13,05 10.43 15,03
9-10 10.08 &5.88 9.48 18,05 11.88 13,04 10.41 15.05
16-17 9.88 7.10 9,45 17.98 11.72 13,01 10.41 15.01
23-24 9.97 8,04 9,43 17.91 11.71 12,99 10.43 15,00
30-May 1 10.05 10,00 9,40 17.87 11.59 12,95 10.42 14.98
May 7-8 10.02 9.78 9.39 17.82 12.41 12,91 10.23 14.94
14-15 9.80 10.41 9.35 17.75 13.12 12.88 10.44 14.87
21l-22 9,88 10.61 9.34 17,70 13.82 12,83 10,44 14.80
28-29 9.87 10,83 9,31 17.60 13.86 12,76 10,43 14,71
June 4-5 9.78 11.01 9,27 17.56 13,45 12,69 10,44 14.52
11l-12 9.68 11,33 9.25 17.47 13.15 12.63 10.44 14.39
18-19 9.76 1l.46 9.22 17.40 12,73 12,56 10.44 14,14
25-26 9.75 1l.24 9.21 17.30 12.16 12,48 10.47 13.99
July 2«3 9.67 10.77 9.18 17.28 11.99 12,39 10.49 13.68
9-10 9.71 11l.14 9.15 17,23 12.89 12,33 10.50 13.33
16-17 9.64 9.77 9.05 17.13 12.80 12.24 10.50 12.93
23-24 9,68 8,93 9,10 17.07 12,36 12,18 10,50 12,56
30-31 9.50 8.66 9,05 17,01 11,75 12,08 10,50 12.18
Aug. 6-7 9.57 9.33 9,04 16.93 11.20 11.96 10.49 12.90
13-14 9.62 9.87 9,02 16.88 10.79 11.88 10,51 11l.68
20~-21 9.58 10,17 9,00 16,83 10.32 11,77 10.51 11.40
27-28 9.53 10,40 8,96 16.78 9.93 11.68 10.52 1l.16
Sept, 3-5 9.49 10,57 8,95 16.74 9.57 11.59 10.52 10.93
10-11 9.52 10,82 8.94 16.67 8,66 1l.47 10.54 10,73
17-18 9,31 10.84 8,90 16,60 8,98 11,37 10.53 10,53
24-25 9,29 10.90 8,86 16,54 8,68 12,30 b 10,40
Oct. 1-2 9.28 11.03 8.88 16.50 8.49 11,22 10.26 10.31
8-9 9.35 10,99 8.84 17.46 8,31 11.12 10.26 10.18
15-16 9.4l 10.93 8.85 16,41 8.11 11.06 10,27 10.07
22-23 9.14 10.12 8,83 17.38 7.93 10,99 10.26 9.94
29-30 9.25 10,30 8.84 16,33 7.87 10,90 10,25 9.89
Nov. 5-6 D424 10,38 8,83 16,32 7.88 10.84 10,26 9.87
12-13 9.19 10,40 8.81 16.27 7.8l 10.77 10.25 9.87
19-20 9,07 10,39 8,80 16.21 7.75 10.68 10.24 9.87
25-27 9.11 10.42 8,81 16,19 7.72 10,61 10.24 9.90
Dec. 3-4 9.14 10.42 8.8l 16.17 7.65 10,52 10,23 9.93
10-11 9.01 10.42 8.81 16.14 7.63 10,45 10,23 9.96
17-18 9,10 10.41 8,82 16.11 7.61 10,39 10.22 9.98
24-25 2.08 10.41 8,80 16.08 7.63 10.40 10,22 9,96
31l-Jan., 1 8,96 10,30 8,81 16.10 7.54 10,25 10,21 10,08
a well used for watering stock
b well cleaned and balled
Date 22 25 28 30 40 41 42 43
1934
Mar. 19-21 11,14 10438 eeese eesse ssses coese sescs sasae
May 7-9 10477 10434 10408 eeees escee ceses sssse seswe
23-26 10452 10411 10,92 13.84 10.26 cceee oosae ossces
3l=June 1 10.41 10,11 10,99 13.55 <ecee sceee ovsss ssece
July 3-4 10,00 11,39 10488 9494 .ovee ssces seens eseee
16-19 Q.74 10,72 10,84 9,59 10.17 10e84 ceces ecsen
25-28 9.68 10.59 10.79 .seees 10,09 10,75 10,99 eaess
Aug. 2-4 9.59 10.43 10.75 9,20 10.17 10.59 10.83 11.72
6-"7 eesve 1038 ceees ceess sscss ceses ssese sseee
9-10 9.48 10,25 10,72 9,14 10.13 10.47 10.69 11.56
16=-17 10.09 10.25 10,67 9,04 10.11 10,35 10,62 1l.46
22-23 10,05 10.25 10.63 8.98 10.08 10.26 10,53 11.36
29-31 10,02 10.21 10.60 8.91 10.07 10.06 10.43 11.30
Sept, 6-7 9¢98 ..e.. 10,56 8,82 9,99 10,09 10,37 11.05
12-14 9.94 10.24 10.52 8,76 10.10 9,99 10.34 10.94
20-21 9,91 10.24 10,48 8,72 10.13 9.89 10,29 8,81
27-28 9.92 10.23 10,43 8,75 10.00 9.85 10.26 10.63
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Date 22 25 28 30 40 41 42 43
1034
Oct. 4-5 9.89 10.22 10,40 8,67 10,00 9,28 10.18 10.62
11-12 9.87 10,18 10,37 8.75 9.98 9.67 10.12 10,53
18-19 9,86 10,19 10.33 8.95 10,01 9.62 ..ee. 10.46
24-27 9.86 9,75 10.29 9,17 10,05 9.57 10.04 10.39
Nov. 1=3 9.87 10,18 10.25 9.38 10,04 9,64 10,13 10,32
8-10 9.89 10.21 10.22 9.48 10.00 9.71 b 10,17
15-17 9.89 10,11 10,19 9.61 9,98 9,75 10,10 10.19
21-24 9,83 10,18 10.15 9.66 10,09 9,83 10,10 10,18
28-30 9,94 10,19 10,13 9.76 10,03 9.87 10.11 10,17
Dec. 6-8 9.96 10,09 10,10 9,83 9.90 9.90 10.07 10,10
13-15 9,98 10.03 10,07 9.90 9.97 9.92 10,09 10,07
20-22 10,01 10,05 10.05 9,91 10,07 9,98 10,07 10,08
27-29 10.02 10,02 10,02 9,93 10,01 9.98 10.04 10,04
1935
Jan, 1 10,00 10,00 10,00 10,00 110,00 10,00 10,00 10,00
3-5 9.99 9.99 9.99 10,06 9,99 10.01 10,06 9.98
10-12 10,02 10,03 9.96 10,07 10,04 10,04 10,06 b 9,97
17-18 10.01 10,01 9.95 10.12 10,03 10,05 10,01 9.68
24 9.88 9,93 10.21 9.86 10,04 10,01 9.80
31-Feb. .78  9.90 eseee 9.88 10.06 9.99 9.75
Feb, 7~9 9.75 9.87 10.00 10,07 10.00 9.75
14-16 9.82 9.84 10.35 10,10 10,12 9.96 9,73
19-23 8483 9.83 .eee. 10,04 10,10 10,01 9,69
28-Mar, 9.15 9,79 10.47 9.88 10.09 10,02 9,67
Mar, 7-9 Q.41 9,77 10.46 9.97 10,09 10,04 9,67
14-16 9.49 9.68 10,57 9.92 10.12 9.96 9.67
21-23 9.54 9.64 10.54 9,99 10.10 9.95 9,67
28-30 9.59 g9.62 10.61 9,94 10,10 9,96 9,76
Apr. 4-~6 9.53 g9.62 10,61 9,94 10.13 9.98 9.24
11-13 9.54 9.59 10.55 9.91 10,11 9.94 9.49
18-20 9.49 9,56 10,67 9.98 10,10 9,94 9,50
25-27 9.54 4.e.. 10,70 10,04 10.11 9.90 9.50
May 2-4 9.51 ...es 10,58 10,04 10.00 9.87 9.49
9-11 9.43 9.50 10.65 9.80 10.02 9.76  9.43
16-19 9.39 9.65 10.61 9.84 9.94 9.97 9.49
23-24 9.52 9.53 11.29 9,88 10,05 10,98 13,21
30-31 9.55 9.44 12,00 Qe85 10.39 12448 .eeee
June 4-7 9.74 941 ... 9.87 11.41 14.81 18.28
13-14 9.95 9.44 11.80 9.88 11.33 14.46 19.22
20-21 12,42 10,70 9.,45 11.76 9,91 11,77 15.62 19,90
27-28 12,38 seeeo 9.43 11.42 9.85 11,71 eeees 19,37
July 1 eeses seess sesse esess seces eecee ecssa sseas
4-5 12,32 11,09 11.08 11.72 9.80 12,42 14,83 17.55
11-12 11.43 11.38 9.96 11.25 9.85 12.25 14,29 16.83
18-19 11.80 11.46 9,62 11,05 9.82 12,05 14,00 16.32
25-27 12,63 11l.54 9.50 10,80 9.86 11.83 13.79 15,91
Aug, 1-2 11.46 11.55 9,34 10,50 9.93 11.63 13,56 15,61
8-9 11.23 11.54 9.32 10.28 9.84 11,39 13,34 15.22
15-16 11,03 11.48 9.34 10,00 9,91 11.20 13,17 14.95
22-23 11.00 11.36 9.33 9,90 9.82 °11.00 13,04 14,64
29-30 11.34 11.32 9.25 10.15 9,77 11,07 13723 14.60
Sept. 5-6 12,06 11,656 12.41 11.90 9,82 13.48 14.83 15,30
12-13 12,51 12,07 10.90 12,12 9,85 13,95 14,69 15,13
18-20 12.58 12.39 10,40 11.81 9.85 13,77 14.20 14,90
26-27 12,52 12,48 10.56 11,61 9.79 13.50 13,91 14.67
Oct., 3-4 12,63 12,50 10.80 11.64 9.87 13.45 13.88 14,73
10-11 12,62 12,39 10.98 11.82 9.88 13.02 13.76 14.50
17-18 12,55 12,37 11.36 11.84 9.87 13.25 13.61 14,34
24-26 12,66 12,23 11,17 12,03 9.80 13.24 13.63 14.29
31-Nov, 12,66 12,21 11,35 11,95 9,91 13,27 13.61 14,15
Nov. v7-8 12,79 12,17 11.39 12.23 9,93 13.36 13.60 14,16
14-15 1lz.81 12,09 11.43 12,22 9.89 13,30 13,56 14,09
21-22 12,82 12,03 11,52 12.24 9.94 12,99 13.51 14,00
29 12,65 11,98 11,56 12,38 10,05 13.41 13,50 13.96
Dec. 5-6 13.02 11.84 11,57 12.57 10.02 13,24 13,50 13,98
12-13 13,09 11.87 11.65 12.69 10,07 13,53 13,52 13,93
19-20 13,09 11.74 11.59 12,73 9.96 13.40 13.39 13,75
26-27 13,15 11,65 11.59 12.86 9.94 13.43 13,39 13,71

b well cleaned and bailled
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Date 22 25 28 30 40 41 42 43
1936
Jan, 2=3 13,11 11,68 11,61 12,77 10.11 13.68 13.49 13.78
9-10 13,15 11,63 11,69 12,91 10,08 13.57 13.44 13.69
16-17 13,14 11.61 11,69 12,94 10,09 13.57 13,43 13.61
23-24 13.13 11,47 11.65 13,00 10,03 13.57 13.38 13.53
30-31 13.17 11.30 11.67 13,01 9.99 13.64 13.38 13,53
Feb, 6-7 13,21 11,28 11.82 13,09 9,98 13.66 13,38 13,49
13-14 13,18 11.24 11,75 13,09 10.24 13.85 13,48 13.53
20-21 13,12 11.13 11.70 13,01 10.08 13,72 13,39 13,41
27-28 13,13 11,12 11,68 13,13 10,12 13.69 13,38 13.33
Mar. 5«6 13,17 11,04 11,68 13.22 10,09 13.68 13.32 12.27
12-13 13.23 10,99 11,68 13,35 10,11 13,78 13.35 12.28
19-20 13,16 10,94 11,70 13,37 10,18 13,75 13,31 13.19
26 13,12 11,01 11,73 13,27 10,30 13,87 13,34 13.24
Apr, 2-3 13,16 10.87 11.63 13,30 10.08 13.79 13.25 13.13
9-10 13,11 10.75 11,66 13,41 10,14 13,88 13.31 13.1l5
16-17 13,11 10.66 11,62 13,46 10,10 13.81 13.21 13.04
23-24 13,13 10.57 11.63 13.58 10,13 14,00 13.29 13.08
30-May 1 13,14 10.54 11,68 13,48 10.19 14.00 13.25 13.04
May 7-8 13.49 10,67 12.34 13,53 10.30 13.99 13.23 13.34
14-15 13.87 10,94 13,01 13,70 10.04 14.03 13.97 13.65
21-22 13.62 11.32 12,04 13.40 10,11 14,01 13,57 13,77
28-29 13,54 11.54 11,80 13.29 10,08 14,04 13,44 13.79
June 4-5 13,51 11.72 11,69 13,23 10,09 13.87 13.23 13.68
11-12 13.34 11.79 11,70 12,88 10.01 13,81 13.12 13.65
18-19 14,17 11.85 11,68 12,45 10,10 13.68 13,01 13,62
25-26 13,01 11.82 11.63 12,21 10.04 13.45 12.86 13.54
July 2-3 12,78 11.86 11.66 11.92 10,06 12.88 12,78 13,39
9-10 12,56 11,84 11.65 11.63 10,06 12,96 12.64 13.32
16-17 12,37 11,81 11,61 11,36 10,02 12,75 12,48 13.24
23-24 12.22 11,81 11.60 10,10 10.04 12,57 12.36 13.19
30-31 12,07 11,77 11,52 10,81 9.93 12.35 12.19 13.08
Aug. 6-7° 12,06 11,71 11,50 10,76 9.94 12,25 12,09 13,07
13-14 11,94 11.76 11,49 10,36 10,05 12,15 12,01 13,07
20-21 11,91 11,80 11,46 10.14 10,05 11.98 11.88 12.04
27-28 11,82 11.80 11.28 9.97 10.02 11,83 11,77 12.99
Sept. 3-5 11.82 11.77 11,34 9.82 10,07 11.71 11.64 12.95
10-11 11.92 11,78 11,29 9,69 9.96 11.66 11.66 12.95
17-18 11.96 11.76 11.19 9.5 9.87 11.49 11.57 12.87
24-25 12,00 ..... 11.15 9.44 9,90 11.45 11.50 12.81
Oct., 1-2 12,21 11.71 11.09 9.89 9.87 11.47 11,78 12.94
8-9 12,43 11.85 11,01 9.95 9,90 11.47 11.74 13.00
15-16 12,45 11.97 10.91 9.86 9.93 11.46 11.68 12,94
22«23 12.49 12,04 10,89 10,03 9.88 11.40 11,59 12,81
29-30 12,64 11,99 10.84 10,31 9.87 11.57 11.61 12,82
Nov. 5-6 12,60 12,04 10,79 10.41 9.86 11.59 11.60 12.83
12-13 12.70 11.99 10.77 10.58 9.85 11.63 11.58 12,76
19-20Q 12,77 11,94 10.73 10,69 9.82 11.66 11.55 12,76
25-27 12,75 11,93 10.67 10,80 9.91 11.68 11.55 12,72
Dec. 3-4 12,74 11.92 10.64 10.83 9.95 11.71 11.56 12.67
10-11 12.80 11.93 10.61 10.94 9.87 11.73 11.51 12,63
17-18 12.85 11,90 10.58 10.99 9.88 11.79 11.54 12.63"
24-25 12,92 11,87 10,57 11,12 9,87 11,78 11,52 12,61
31-Jan. 12.91 11.87 10,49 11,19 9.96 11,80 11,51 12,54
Date 44 45 46 47 48 49 50 Average
1934
July 16-19 soese essess D79 11434 eeeee cesee seecs
25-28 15,46 11.01 9.65 11,11 10.21 <eeee seses
Aug. 2-4 escee evave 944l 11,06 coeve ceese eesce
67 14,77 10.83 9.24 .c.ece 9¢96 ceeee eeene
9-10 14,59 10,76 9.12 10,97 9487 cevee seses
15-17 14.25 10.65 8,98 10.93 9.73 cecee oesse
22-23 13.53 10.57 8489 10.88 9467 seees osese
29-31 13,22 10.47 8.82 10.87 9.48 13.75 10.83 10.38
Sept. 6-7 13,21 10.38 ..e.. 10.70 9.45 13.68 10.71 10.53
12-14 12,87 10.31 9,15 10,50 9,34 13.63 10.61 10.58
20-21 12.86 10,23 9.11 10,47 9.24 13.49 10,51 10,61
27-28 12,77 10,18 9.12 10.49 9.20 13.35 1.0.42 10,58
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Date 44 45 46 47 48 49 50 Average
1934
Oct., 4-5 12.37 10.14 9.50 10.44 9.11 13.19 10.35 10,53
11-12 12,63 10.06 9.45 10.39 9.02 13,03 10,27 10.46
18-19 12.42 10,03 9.39 10.33 8,97 12.84 10,21 10.38
24-27 12,39 9.98 9.38 10.29 8,87 12,67 10,13 10.29
Nov, 1-3 12,39 9,96 9440 Leeee 8.89 12,55 10,07 10.28
8-10 12,19 9.95 9.47 bl1l0,27 8,94 b 10,05 10,12
156-17 112,00 9.95 9,50 10.20 901l <ees. 10,01 10,09
21-24 11.69 9,93 9.55 10,16 9.06 3,07 9.99 10,10
28-Dec. 1 11.61 9.93 9.61 10,15 9.14 4,97 9.,97 10,07
Dec, 6-8 10.62 9.94 9.90 10,12 9.26 6,50 9,97 10,03
13-15 10.64 9.96 9,95 10.08 9.47 8.03 9.97 10,02
20-22 10,44 9.98 9.98 10,04 9.79 9.06 9.99 10,04
27-29 10,48 10,00 9,99 10,00 9.97 9,76 10.00 9,96
1935
Jan, 1 ioc.,00 10,00 10,00 10,00 10.00 10,00 10,00 10.00
3-5 9.67 10.00 10,01 10,00 10.03 10,31 10,00 10,00
10-12 9.62 10,04 10,02 9.96 10.33 10,68 10.01 10.06
17-19 9.35 10,06 10,03 9,98 10.39 10.94 »10.11 10,04
24-26 9.18 10,07 10.04 9.96 10.556 11.12 10,11 10,02
31-Feb, 2 8,93 10.08 10.06 9,91 10.59 11.19 10.14 9.99
Feb., 7-9 8,93 10,09 10.08 9.89 10,72 11.27 10.16 9.98
14-16 9.02 10.12 10,12 9.87 10,77 11.28 10,18 10,01
19-23 8.75 10.14 10.10 9,81 10,76 11,27 10.21 9.96
28-Mar. 2 8.656 10.16 10,11 9.82 10,92 11.33 10.25 9.93
Mar, 7-9 9.06 10,19 10.12 9.81 10,86 11.35 10.27 9.94
14-16 9.16 10.21 10,18 9.78 11.01 11,36 10,14 9.93
21-23 8,75 10.20 10.17 9.75 10,96 11.35 10.17 9,92
28-30 8.76 10.23 10.15 9.72 10,95 11.33 10.22 9.94
Apr, 4-6 8.86 10.23 10.19 9.70 10.95 11.28 10.26 9.90
11-13 8.80 10.25 10.17 9.65 10,88 11.25 10.26 9.86
18-20 8.69 10.25 10,17 9.63 10,97 11.20 10.28 9.85
25-27 8.63 10.17 10.17 9.60 11.01 11,16 10,31 9.84
Moy 2-4 8,63 10,28 10,12 9.63 10.88 11,10 10.25 9.76
9-11 8,43 10.27 10.06 9.48 10.82 11,04 10.35 9.75
16-19 8.89 10,25 (d) Q.52 10,80 10.97 10.33 9.74
23-24 10.07 10.60 ..... () .ee.. 10,97 10,33 10,15
30=31 1137 12.58 ceees 13475 euee. 1l.42 10.88 10,81
June 4-7 12.44 12.68 (c) 15.47 13.53 14,61 11.59 11.42
13~14 12,72 12,73 14.67 (c) 13.43 20,31 11.89 11.86
20-21 12,97 13.19 15.21 16.40 13,59 23,19 12.21 12.27
27-28 12,64 13.24 14.33 15,90 13,60 24,81 12,37 12.36
July 4-5 12,88 134,73 13.87 15,86 13,63 b26,41 12.89 12,74
11-12 11.68 13.20 13,34 14,85 13.33 26.61 12,89 12,556
18-19 11.84 12,91 12,77 14.40 13.04 26,50 12,89 12,47
25=27 11.43 12,61 12,41 13,96 12,84 26.20 12,77 12.41
Aug, 1-2 10.76 12,32 12,12 13,66 12,68 25.88 12,62 12.23
8«9 9.32 12,04 11.79 13.27 12.33 25,47 12,37 12,06
15-16 9.21 11.74 11.53 13,03 12,13 25,04 12,23 11,93
22-23 9.84 11,53 11.35 12.90 11.94 24.66 12,04 11,81
20-31 10,56 11.59 13,95 18.45 12.04 24,64 12.11 11.96
Sept., 5-6 10.84 14,15 15,70 18,97 12.60 24,83 13,12 12.98
12-13 11.01 14.56 17.45 19.42 13,02 25,61 13.70 13.30
18-20 11,07 14.33 16,13 17.64 13,11 25,70 13.76 13.43
26-27 10,94 14.15 15,32 16.64 13,05 b25.43 13.70 13.37
Oct, 3-4 11.06 14,16 15,11 16.19 13,13 ..... 13,82 13.42
10-11 11.04 14,15 15,01 15,78 13.20 ,.... 13,83 13.41
17-18 11.00 14.12 14,74 15.43 13.27 24,70 13,73 13,43
24-26 1113 15,31 15,01 15,33 13.41 24.61 14.00 13.52
31-Nov. 1 11.28 14.40 14,93 15,19 13.60 24,59 14.07 13,53
Nov, 7-8 11.58 14.54 14,96 18.12 13,79 24.48 14.29 13.64
14-15 11,756 14.47 14.79 19.00 13.91 24,36 14.35 13.62
21-22 12.00 15.49 14,76 14.88 14,10 24,32 14,57 13,71
29 12.41 14,65 15,03 14.86 14.32 24,22 14,75 13,72
Dec, 5-6 12,78 13.54 15,63 18,97 14,51 24,19 15,02 13.71
12-13 13.13 13.61 15,50 18,94 14,66 24.14 15,15 13.78
19-20 15,26 13.59 15,24 18,64 14,65 24,00 15.16 13,71
26=-27 12,60 13.68 15,08 ..... 14.73 23.80 15.47 13.74
b Well cleaned and bailed. e Well overflowed; cleaned
¢ Well cleaned and cased, and bailed.

d Well overflowed and caved.
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Date 44 45 46 47 48 49 50  Average
1936

Jan, 2-3 14,02 14,94 15,10 14,74 14,96 23.89 15.76 13.85
9-10 14,24 15,02 15,01 14,59 14.95 23,82 15.71 13,89

16-17 14,53 15.00 14.89 14,49 14,99 23.70 15,81 13.87
23-24 14,75 1:5.03 14.78 14.39 14,99 23.55 15,83 13.83
30-31 15,06 15,10 14.75 14,38 15.056 23,43 16.14 13.84

Feb, 6-7 15,34 15,16 14,68 14,35 15,06 23,37 16.32 13,91
13-14 15,77 15.05 14,74 14,38 15,18 23,45 16.58 13.94
20-21 15,89 15,09 14,58 14,17 15,03 23,15 16,58 13.83
27-28 16,15 15,11 14.47 14,12 14.98 22.97 16.73 13.81

Mar. 5-6 16,29 15.22 14.46 13.94 14.92 22.86 16,84 13,79
12-13 16.63 15.31 14.44 13,95 14,91 22,76 17.09 13.82
19-20 1€.75 15.23 14.41 13.84 14,82 22,71 17,11 13.84

26 17.02 15.22 14.44 13,86 14.82 22,68 17.34 13.88

Apr, 223 17.20 15,13 14.26 13,74 14.61 22,44 17.49 13.77
9-10 17.51 15.25 14,31 13,72 14,58 22,34 17.79 13.75

16-17 17.47 15,20 14,17 13.61 14,39 22,00 17.85 13.67
23~-24 17.91 15,33 14,23 13,60 14,36 21,83 18,06 13,70
30~May 1 17,98 15,31 14.21 13,64 14,24 21,84 18.12 13.68
May 7-8 17.55 15,33 15,92 17,32 14,21 21,76 18,21 13,79
14-15 17.89 15.46 17.01 19,38 14.28 21.85 18,40 13.96
21-22 17.67 15.53 15.99 17.76 14.24 22,15 18.46 13.93
28-29 17.256 15,38 15,63 17.13 14,09 22,07 18,48 13,87

June 4-5 i7.01 15,04 15.18 16,57 13.87 21.76 18.24 13,73
11-12 16.51 15,13 14.92 16,19 13.84 22,56 18,22 13,70
18-19 16,48 14,78 14,55 15,78 13.73 21,31 17.96 13.56
25-26 16.28 14,38 14,10 15,38 13,51 20,84 17.61 13.31

July 2-3 16,14 13.92 13.71 14,94 13.28 20,45 17.17 13.11
9-10 15,18 13.56 13.41 14.67 13.10 20.28 16,79 13.04

16-17 15,34 13.18 13.22 14.44 12.85 20.08 16.37 12.86
23-24 15,07 12,83 13.61 14.26 12,73 19.83 15.95 12,70
30-31 14,61 12,53 13,27 13,99 12,52 19,60 15,52 12.49

Aug. 6-7 14.82 12,34 13.41 13,92 12,42 19,40 15,28 12,43
13-14 14.82 12.16 13,51 13,84 12,33 19,31 15,09 12,26
20-21 13.54 11,92 13.88 13.76 12.17 19,00 14.85 12.12
27-28 13.00 11,73 13.82 13,66 12,02 18,74 14,51 11.97
Sept., 3-5 13.46 11.53 13,89 13.49 11,86 18.,41 14.26 11.85
10-11 14,01 11.41 14,07 13.56 11,76 18,18 14.15 11,73
17-18 13,95 11.24 14.83 13,40 11,60 17.86 13,92 11.63
24-25 14,61 1l.12 13,72 13,27 11.50 17.65 13,78 11,61

Oct. 1-2 14,96 11,08 16.84 17,75 11.48 17,52 13,72 11.58
8-9 15,41 11,06 16,87 16,30 11.48 17,38 13,70 11,60

15-16 15,40 11.00 16.36 15,51 11,41 17.36 13.65 11,50
22-23 15.46 10,93 15.87 15.95 11.28 17,27 13.49 11.50
29-30 15,94 10.95 15,84 14.77 11.35 17.21 13.62 11,47

Nov, ©&5-6 15,45 10,99 15,77 14.67 11l.41 17.17 13.72 11.48
12-13 15,99 11,02 15,60 14,49 11l.47 17.11 13.78 11.48
19-20 16,29 11,00 15,50 14.41 11.57 17.01 13.83 11.47
256-27 16,35 11,09 15,47 14.36 11l.68 16,98 13.89 11.48

Dec. 3-4 16,40 11,09 15,41 14.20 11,73 16.92 13.97 11.48
10-11 15,56 11.13 15,27 14,06 11.76 16,84 13.99 11.48
17-18 16,51 11.18 15,29 13,96 11,88 16,85 14,14 11,50
24-25 16,46 11,17 15,31 13.88 11.87 16.86 14,12 11,51
31l-Jdan, 1 16.48 11,22 15,14 14.24 11.94 16,63 14,19 11.49
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Water levels in wells near Beeler pond
(Assumed height of zero level on pond staff gage, 100,00 feet)
Pond
Date 57 56 55 staff 54 53 52
gage
1934
Sept.26 cosee 96,38 96.50 100,72 96,10 cocesn 96.19
8 96.03 96.65 96,97 100,70 96,38 95,81 95,69
Oct. 5 96,18 96.58 96.91 100.58 96,37 95.81 95.69
12 96.15 96.53 96,86 100,40 96.27 95,79 95.85
19 96.36 96.65 96,95 100.30 96.31 95.85 95.75
27 95.88 96.27 96,57 100.00 95.96 95.68 95.65
Nove.e 3 96.64 96.80 97,01 ceeaose 96.29 95,90 96.07
10 96.01 96.33 96,59 cesaee 96,00 95,70 95.52
17 96,45 96.67 96,82 cevens 96.25 95.83 95.80
24 96.53 96.76 96.84 veense 96,37 95.83 96.29
Dec. 1 96.61 96.78 96,85 cevrens 96,29 95,86 95.88
8 96.33 96.53 96,62 cessns 96,09 95,74 95.72
15 96.56 96.66 96,69 cvevee 95,79 95.85
22 96.61 96.69 96.63 cesees 95,76  95.85
29 96.42 96,50 96,45 cevees 95,71 95.71
1935
Jan. 5 96.57 96.59 96,49 sesses 95.73 95.81
12 96.76 96,73 96.53 cessee 95,72 95.88
19 96.54 96.43 95,28 crssee 95.60 95.66
26 96,28 96.29 96.11 vessen 95,53 95,56
Feb, 2 96,14 96.16 95,92 cervee 95.45 95.46
9 96.24 96,20 95,95 cesese 95,45 95.50
16 96,19 96.11 95.85 95.40 95,43
23 96,40 96.28 95,91 95.42 95.54
Mar. 2 96,37 96.20 95.86 95.38 95.51
9 96,36 96.16 95,77 95,34 95.65
16 96,17 95.96 95,62 cevsee 95,22 9B.29
23 96.03 95.83 95.49 100,00 95,14 §5.15
30 96.11 95.86 95,57 sesvee 95,14 95,17
Apr, 6 96.17 95.97 95,66 evreesn 95.17 95.24
12 95.76 95.62 95,30 cesees 94,99 95,24
19 95,92 95,74 95.43 cessee 95,02 95,02
26 96.07 95,83 95,57 coesan 95,06 95,06
May 3 95,563 95.46 95.28 errene 94.89 94.76
10 95,79 95.62 95,38 seenee 94,92 94.86
17 95.79 95.68 95,45 cevvan 94,96 94,91
24 95,65 95.83 95,58 103,70 94.98 94,86
31 95.81 96.49 96,77 106,07 956.38 95,07
June 7 95,91 97,94 102.43 109,70 98.89 95.42
14 96.73 100,11 104,11 109,59 100,81 96.81
21 g7.16 101.15 105,06 110,40 101.87 97.65
28 ceees 102,20 105.55 110,40 102.85 98.75
July 5 98,75 102,79 105,68 110,20 103.46 99.46
12 99.11 103,06 105,53 109.98 103.81 100.00
19 99.68 103,30 105,39 109,69 104,07 100,56
26 100,01 103.33 105.08 109,45 104,14 100,91
Aug, 2 100,40 103.28 104,96 109.10 104,15 101.25
9 100,40 103.10 104.44 108.90 105,65 104.11 101,40
16 100.64 102.94 104,10 108,60 105.52 104,07 101.60
23 100.52 102.76 103.96 108,90 105,50 104,08 101.68
31 100,70 102.90 104.22 111.80 105,72 104,30 101,93
Sept., 6 101.62 106.25 109.93 411,80 109.90 107,23 102,99
13 102,62 107.17 109,86 ceesen 110,10 107.83 103.96
20 102,92 107.19 108.87 111.80 109.11 107,46 104.33
27 102.85 106,72 107.88 111.65 108.35 106,99 104,33
Oct. 4 103,00 106.34 107.34 111,50 108.00 106,78 104,42
11 103.09 106,03 106,92 111.35 107.80 106,65 104.50
18 102.98 105,74 106.61 111.47 107.70 106,55 104.46
25 103.00 105.64 106,49 111.38 107.61 106,54 104,56
Nov. 1 102,92 105.39 106.18 111,30 107.30 106.30 104.47
8 103,26 105,40 106,14 111.20 107.42 106,41 104.68
15 102.97 105.11 105.86 111.10 107.12 106,19 104,58
22 102.92 104.89 105.69 111,09 106,93 106,03 104.49
29 103,03 104.92 105.85 111.10 107.08 106,18 104.61
Dec. 6 103.19 105,04 105.76 111,00 107.12 106.27 104.78
13 103,30 104.93 105.66 110,98 107,05 106.22 104,79
20 102.91 104.65 105,52 110,90 106.80 105,97 104,62
27 103.12 104.73 105.59 110.82 106.90 106,09 104.75
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Pond
Date 57 56 55 staff 54 53 52
gage
1936

Jan, 3 103,16 104.49 105,29 110,70 106,70 105,91 104.69
10 103,10 104,46 105,24 110.70 106,63 105.87 104.68

17 103,02 104.31 105,01 110,60 106.55 105.80 104.61
24 102,91 104.23 104.94 110,60 106,39 105,68 104.56

31 102.83 104,08 104.73 110,60 106,15 105.52 104,39
Feb., 7 102,89 103,98 104,59 110.50 106,00 105,43 104.44
14 102,79 103.74 104,18 110.50 105,62 105.15 104.25

21 102,55 103.53 104.13 110.50 105.57 104,97 104.13
28 102,59 103,74 104.52 110.39 106,13 105,34 104.23

Mar, 6 102.73 104.31 105.39 110,35 105,97 104,57
13 103,15 105,00 106,11 116,10 106,39 104.96
20 103.14 104,96 105,88 109.95 106,32 104.98
27 103,22 104,67 105,33 109,70 106,09 104.95
Apr. 3 103.05 104.25 104,73 109,50 105.68 104.75
10 102.99 103.99 104.46 109.47 105,68 104.63
17 102,80 103,71 104.16 109.30 105,24 104,45

24 102,86 103,59 104,01 109,12 105.09 104.37

May 1 102,68 103.36 103.81 109.23 104,89 104.20
8 102.64 103,32 103.76 109,15 105,39 104.85 104,14
3 102.62 103.42 103.03 109.15 106.00 105.35 104.39
3 102,51 103.25 103,70 109,00 105,42 104.90 104.18

29 102,38 103.11 103.54 108.86 105,23 104,71 104.09
June & 102.49 103,08 103,52 108,76 105.16 104,65 104,02
12 102.26 102,92 103,41 108,58 104.98 104,47 103.86
19 102.25 102,79 103,31 108,37  104.59 104.26 103.71
26 102.24 102,72 103,19 108.09 104,51 104,09 103.63
July 3 102,09 102.58 103,06 107.65 104,35 103.94 103.49
10 102,04 102.50 102,89 107.38 104.26 103,84 103.39
17 101.94 102,35 102,64 107.08 104,17 103,76 103.30
24 101,94 102,28 102,56 106.80 104.09 103,68 103.24

31 101.69 102,07 102,39 106,75 103,97 103.58 103,10
Aug., 7 101.73 102,02 102,25 106,60 103.83 103,45 103.04
14 101.62 101.94 102,22 106,50 103,78 103,41 102,96
21 101.64 101.84 102,14 106,15 103,72 103,35 102.¢2

28 101.42 101.65 101,97 105.98 103.52 103,23 102.79
Sept. 4 101.48 101,59 101.76 105.80 103.38 103.14 102,74
11 101,52 101.52 101.76 105,68 104,32 103,05 102,69

18 101.24 101.36 101.49 105,48 103.15 102,84 102,53
25 101.34 101.35 101,60 105,29 103,10 102.84 102.53
Oct. 2 101,17 101.29 101.68 105,75 103,29 102.89 102,45
9 101.25 101,35 101.66 105,63 103.28 102,92 102.48
16 101,04 101.19 101,51 105.50 103.08 102,74 102.32
23 100.86 101.09 102,94 105,46 102,95 102,64 102.25
30 101.20 101,24 103,07 105,35 103.08 102.74 102.35

Nov. 6 100,85 100,96 101.32 105.25 102.83 102,52 102,10
13 100.89 100.94 101.23 105,17 102,77 102,49 102,10

20 100,97 100.96 101,23 105,09 102,77 102,48 102,13

27 100,77 100,79 101,09 104,97 102,60 102,33 101,97

Dec. 4 100,73 100,72 101.05 104,89 102,52 102,24 101.92
11 100,70 100.68 101,02 104,82 102,52 102,23 101.86

18 100,63 100.60 100.83 104.87 102.44 102.15 101.79

1957 25 100,76 100.66 100.88 104,79 102,48 102,17 101.83
Jan, 1 100.63 100.55 100.82 104.73 102,40 102,08 101.76
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Water levels in wells near Beeler pond--Continued
Date 51 58 59 60 61 62 63
1934
Sept.26 84.75 94,11 97.86 97.43 eveen sesse ceesn
28 85.82 94,64 98.38 97.81 84,42 ceses 89,16
Octs 5 88.36 94,63 98,40 97.82 84,30 85,02 89.15
12 90,01 94,59 98.38 97.81 84,25 84.90 89.12
19 91.24 94,75 98,52 97.98 84,49 84,91 89.28
27 91.81 94,35 98.08 98.08 83.86 84,62 88.94
Nov. 3 92,42 94,92 98.63 98.08 84,73 84,07 89.43
10 92,58 94.45 98,14 97,68 84,00 84,37 89,07
17 92,75 94,80 98.44 97.95 84,50 84.27 89.32
24 cesse 94.87 98.46 98.26 84.55 84,26 89.39
Dec. 1 93.25 94.94 98,47 98,07 84.66 84,76 89,45
8 93.18 94,70 98,23 97.93 84,31 84,51 89.26
15 93.27 94.86 98,30 97.98 84,57 84,56 89.38
4] 93.33 94,94 098,27 98,09 84,66 84.51 89.43
29 93.37 94,75 98,04 97.81 84,41 84.35 89.27
1935
Jan. 5 93.34 94,86 98,07 97.90 84.59 84,33 89.35
12 93.43 95,01 98.12 98,51 84.81 84,32 89.45
19 93.36 94,75 97.81 97.71 84.48 84,10 89,20
26 93.14 94,62 97.64 97.61 84,30 83.91 89.08
Feb, 2 92.95 94.51 97.49 97.50 84,10 83,73 88,96
9 93.00 94,59 97.63 97 .49 84.23 83.73 89,00
16 93,02 94,52 97.27 97.39 84,17 83.66 88.93
23 92.88 94,70 97.39 97.54 84,40 83.62 88.98
Mar, 2 92,91 94,66 97.29 97.44 84,39 83.57 88,94
9 92,82 94,62 97.21 97.41 84,38 83.53 88.88
16 92,74 94,46 96.99 97.18 84,15 83.43 88,72
23 92,64 04.33 96.88 97.05 84.01 83.32 88.58
30 92.58 94.39 96.92 97.07 84,10 83.33 88.58
Apr, 6 92,47 94,49 96.98 97.14 84.20 83433 88,62
12 92.20 94.17 96.64 96.83 83.70 83,13 88,33
19 92.15 94.29 96,75 06,93 83.90 83.19 88,38
26 92,20 94,39 96.80 96,96 84,09 83.32 88,42
May 3 92,01 94,06 96.46 96,68 83,60 83.10 88.11
10 92,17 94.15 96,61 96,76 83.74 83.15 88,18
17 92.15 94.21 96,66 96,81 83,73 83.22 88,20
24 92.13 94,11 96,65 96.84 83.60 83.36 88.14
31 92,09 94,30 97.20 9732 83.81 83.54 88,25
June 7 92,08 94,40 98,92 98.56 83,57 83.47 88,12
14 92.16 94.90 100.82 100,06 83.88 83.64 88.26
21 92.19 95.24 101.78 100,92 83,60 83.63 88,09
28 92.21 96.06 102.88 101,99 83,62 83.71 88,12
July 5 92,84 96.66 103.76 102,55 83,62 83.75 88,05
12 92.67 97.08 104,59 102,92 83,38 83.66 88,05
19 balled 97.65 105.22 103.36 83,44 83 .69 87.96
26 84.55 98.00 105.62 103.62 83,47 83.77 87,97
Aug, 2 87.48 98.41 105.82 103.92 83.67 83.95 88,08
9 89,19 98453 105.91 104.07 83.48 83.94 88.04
16 90,41 98.74 106,02 104.26 83.57 84,03 88,14
23 91.12 98,75 106,10 104,35 83,39 84,33 88,08
31 91.76 98.94 106,27 104.67 83,44 84,39 88,23
Sept. 6 95.25 99.76 108,12 105,74 83,51 84.58 88.35
13 100,53 100.67 108.90 106.47 83.56 87.46 88,48
20 98,57 101,00 108,88 106.77 83.55 86,52 88,54
27 99,59 100,95 108,74 106,81 83.17 86,08 88,39
Oct, 4 98.25 101.16 108,77 106.86 83,41 85,86 88,57
11 98,14 101,33 108.78 106,91 83.50 85.67 88.59
18 100,83 101,33 108.68 106,91 83.29 85.52 88,70
25 99.58 101.39 108,77 106,97 83.29 85,39 88,75
Nov. 1 99.60 101.42 108,71 106,94 83.33 85,25 88,84
8 99.83 101,75 108,89 107,15 83,76 85,27 89,21
15 99,95 101.61 108,75 107.03 83,61 85,05 90,07
22 100.06 101,67 108,69 107.03 83.51 84,94 89,20
29 101.13 101,80 108.83 107.15 83.69 84,96 89.52
Dec, 6 101.15 101.96 108.89 106.27 83.89 85,20 89.80
13 100,69  102.11 108,89 107.33 84,28 84.96 90,23
20 99,71 101,91 108.66 107.1l3 83.53 84,60 90,15
27 99.13 102,13 108,81 106,28 83.95 84.71 90.67
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Water levels in wells near Beeler pond--Continued

Date 51 68 89 60 61 62 63
1936

Jan. 3 100.55 102.23 108.74 107.27 84.36 84,91 91,40
10 99.91 102,31 108.84 107.26 84.26 84,92 92.08

17 100.29 102.35 108,71 107.22 84.26 84.91 92.56

24 99.20 102.38 108.56 107.156 ceses 84.92 92.86

31 98,46 102.38 108.37 107,02 teses 84.91 95.08

Feb., 7 98.18 102.44 108.28 107.06 venes 85,00 93.29
14 98.05 102.40 108.10 107.85 84,22 84.89 93,37

21 97.81 102.35 107.84 106.64 84,09 84.64 93.47

28 100,05 102,37 108.09 106.71 84,29 84,65 93.58

Mar. 6 100.36 102,50 108,49 107.07 84.29 84,568 93,69
13 100,99 102,76 108.87 107.44 84,71 84,66 93.83
20 100,50 102,86 108,90 107.47 85.37 84,47 03.94
27 99.79 103.00 108,73 107.49 84,52 84.48 94.06
Apr. 3 99,39 102,98 108,52 107,33 84,18 84.32 94,13
10 99.74 102.99 108,44 107.18 84,31 84,34 94.30

17 98.75 102.92 108.24 107.00 84,12 84.24 94.21
24 98.41 102,95 108.13 106.91 84.48 84,31 94,26
May 1 100.41 102.84 107.98 106.72 84.43 84,34 94,25
8 veess 102,80 107.88 106.63 84,54 84.40 94,27

15 sesee 102,81 108.06 106,76 84,51 84,44 94,36

22 aeece 102,73 107.78 106.61 84.45 84,42 04,33

29 ceere 102.67 107.64 106,47 84,43 84.54 94,28

dJune 6 caces 102.61 107.58 106.45 84.66 84.73 94.28
12 e 102,57 107.40 106.28 84.45 84.77 94.20

19 escen 102.52 107.26 106.14 84.70 "84.95 94.13

26 ceeese 102.47 107.15 106.04 84.75 85,04 94,07
July 3 cesse 102,36 107,02  105.89 84,70 85.09 93,96
10 cesve 102.28 106.89 105,79 84,80 86.14 93,90

17 96,99 102,21 106.77 105,67 84.80 85.18 95.83

24 96,95 102.15 106.67 105.62 84,99 84,68 93.78

31 96.93 102.01 106.53 105.49 84.66 85,30 95.69

Aug., 7 96.81 101.96 106.48 105.44 84.92 85,44 95.67
14 96.87 101.90 106.41 105.36 86,19 85.47 93,64

21 96.87 101.84 106.290 105.31 85.31 85.48 93,51
28 96,80 101.71 106.07 1056.25 86.13 85.50 93.64
Sept. 4 96.,82 101.67 105,96 105.08 85.37 86.52 95.51
11 96.84 101.62 105.88 105.04 85.62 85.54 93.50
18 96.72 101.45 105.68 104.84 85,39 85.55 93.41

25 96.77 101.39 105.58 104.81 85.60 85.63 94,39
Oct. 2 96.94 101.25 106.59  104.77 85.560 96.54 93.34
9 97.27 101.22 105.62 104,76 85.88 95.55 93,37

16 97.30 101.05 105.44 104.62 85.73 95.56 95.33

23 97.28 100,91  105.33 104.49 85.60 95.57 93,30
30 97.56 100.96 105.41 104.60 86,11 95.59 93.54

Nov. 6 97.57 100.70 105.19 104,37 85.88 95,57 93.29
13 97.64 100.62 105.14 104.34 86.03 95.59 93.29

20 97.58 100.60 105.14 104.33 86.30 95.59 93.30

27 97.44 100.32 104.96 104.19 86.19 95.59 93.26

Dec. 4 97.43 100.21 104.87 104.11 86.28 95.60 93423
11 97.72 100,15 104.83 104,07 86.20 95.60 93.20

18 97.81 100,05 104,78 104.01 86453 95.59 93.20

24 97.74 100.10 104,80 104.02 86.76 95.62 93.22

1937

Jan. 1 97.78 99.93 104.70 103.92 86,70 95,59 93.18

Water levels in wells near Kindler pond

(Agsumed height of zero level on pond staff gage--100,00 feet)

Date 34 344 348 34C Pond
staff gage
1934

May 26 84,76 seese cvesse esees cevves

July 19 83,57 SR PR cecse cesnes
26 83.43 cecee cecse ssesve eseses

Aug. 6 83,05
9 82.95 ccsee seses esces cecses
16 82.72 ceesse esessn evees csccesn

156058 0—37—=6
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Water levels in wells near Kindler pond~--continued
Date 34 344 348 340 part sage
1934
Aug., 23 82,52 sreee
30 83.29 csens
Sept. 6 82.10 [
12 81,96 RN
20 81,77 seden
27 81,63 escoe
Oct. 5 81,49 csesee
11 81.37 cesae
18 81.25 csene
24 81,15 csees
27 81.11 cseen
Nov. 3 81,00 ceose
10 80.94 ceeee ceese
17 80.86 cesse eenes ceeee
24 80,80 cesece ceees sveee
26 cesee 92.64 coeee cesee
Dec. 1 80.73 92,64 89,26 94,58
8 80,67 92,55 89,01 94,53
15 80.63 92,49 88,.88 94.52
22 80,60 92.48 88.76 94,49
29 80,57 92,37 88,64 94.44 cveves
1935
Jan., 5 80,55 92,31 88,60 94.41 cosese
12 80.62 92,27 88.53 94,39 cesses
19 80.66 92,11 88,34 94.32 cesens
26 80,71 92,14 88.37 94.29 cescen
Feb, 2 80.78 91,97 88.28 94,24 cevenn
9 80.81 91,87 88,21 94,20 sesens
16 80.83 91,78 88,18 94,17 cecnns
23 80.89 91,77 88.11 94.14 cesans
Mar. 2 81.94 91.68 88,09 94.10 114.14
9 80.98 92,97 88.74 94.08 114,16
16 81,07 94,01 90.78 94,11 cvanee
23 8l.16 93.48 90,92 94,07 115.20
30 81.26 92,89 90,65 94,11 cesses
Apr. 6 81.33 92,55 90.30 94.01 cosese
13 81,40 92,27 89.65 93.98 ceveva
20 81.45 92,08 89.13 93.94 eseece
27 8l.46 91.90 88,85 93.85 cesses
May 3 81.49 91.78 87,65 93.85 cesecve
11 81,47 91,77 88.50 93,84 eseses
17 81.45 92,70 87.33 93.79 113,90
24 81.50 96.84 92.39 94,05 [
31 81.92 99.93 105,40 104,10 119.10
June 5 83.71 102,76 107.81 106,67 118.86
7 85.23 103,46 108.02 106.98 [
14 90,96 104.27 108,13 107.12 118.28
21 94,65 104,22 107.62 106.87 119.10
28 96,87 104,35 107.57 107.14 119.10
July 5 94.85 104.16 107.01 106,53 118,60
12 98,72 103.84 106.48 105,99 118.23
19 98,51 103.45 105,90 105.30 117,95
26 98,01 102.85 105.23 104.50 117.66
Aug, 2 97.20 102,41 104.60 103.89 117.32
9 96.55 101,80 103.89 103.13 117.06
16 96,05 101,28 103.23 102.52 117.00
23 95.68 100,73 102,73 101.94 118,00
30 97.09 101.53 104,03 104,11 119.10
Sept. 6 99.27 102,87 105,40 105.26 118,68
13 99.98 103,01 105,70 105.23 118,70
20 99.53 102.86 105,49 104.93 118.46
27 99.49 102.50 105,00 104,25 118.28
Oct. 4 98.95 102,25 104,63 103.86 118,06
11 99.33 101.89 104,27 103,37 117.90
18 98,81 101.50 103.90 102,92 117.86
25 98,97 101.25 103.73 102.63 117.80
Nove 1 99.01 101,04 103,43 102.38 117.68
8 99,07 100,90 103.27 102.20 117.60
15 98,77 100,65 102,88 101.91 117.51
22 98.64 100,37 102.57 101.58 117.46
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Water levels in wells near Kindler pond--continued
Date 34 34A 34B 34C stalf)gngage
1935
Nov. 29 98.52 100,22 102.38 101.39 117.44
Dec. 6 98,39 99.99 102,32 101,24 117.38
13 98,34 99.96 102,23 101.11 117.30
20 97.89 99.62 101.82 100.79 117.20
27 97.83 99.49 101.78 100.66 117.13
1936
Jan. 3 97.80 99.37 101.61 100.44 117.08
10 97.52 99.25 101.40 100.22 117.00
17 97.29 98.93 101.16 100.01 117.00
24 97.05 98,74 101.01 99.82 116.90
31 96.82 98,70 100,78 99,64 116.80
Feb, 7 96.71 98.73 100.57 99.50 116.80
14 96.48 98.52 100.31 99.47 116,80
21 96.24 98.65 100,04 99.06 116.80
28 96.21 98.67 100.23 98.94 116.50
Mar. 6 96.12 98.67 100.22 98.88 116.76
13 96.31 98,68 100,97 99.10 116.58
20 96.33 98,68 100,69 99.10 116.42
27 96,30 98.72 100.25 98.96 116.25
Apr. 3 95.95 98.64 99.80 98.68 116.20
10 95.81 98,59 99.60 98,49 116,06
17 95,56 98,54 99.51 98.34 115.90
24 95.51 98.50 99.48 98.22 115,70
May 1 95.38 98,30 99,28 98,10 115.82
8 95,11 98.28 99.26 98,10 115,70
15 94,88 98,22 99.26 97.89 115.72
22 94,08 98,06 99,03 97.76 115.48
29 93.65 97.92 98.75 97.63 115.40
June 5 93.16 97.78 98.69 97.57 115.30
12 92,72 97,72 98.55 97.43 115,77
19 92.06 97.58 98.40 97.35 115.54
26 91.45 97.44 98.19 97.28 115.25
July 3 90,92 97.21 97.86 97.19 115,04
10 90.39 97.00 97 .49 97.09 114,67
17 89.86 96.72 97.03 96.99 (a)
24 89.40 96.49 96,60 96.89 (a)
31 89,00 96.24 96,01 96.78 (a)
Aug., 7 88.78 96.10 95.64 96.70 (a)
14 88,31 95.96 95.46 96.47 (a)
21 87.85 95.80 95.03 96457 (a)
28 87.50 95,60 94.62 96.48 (a)
Sept. 4 87.22 95,48 95.36 96.44 (a)
11 86.95 95.33 94.05 96,37 (a)
18 86.65 95,20 93.75 96.29 (a)
25 86.36 95.12 93.60 96,28 (a)
Oct. 2 86.40 94.97 93.41 96.16 (a)
9 86.22 94.87 93,30 96.13 (a)
16 85,98 94,72 93,15 96,07 (a)
23 85.85 94.62 93,06 96,00 (a)
30 86.17 94.60 93,06 96.00 (a)
Nov. 6 86.39 94,51 92.88 95,94 (a)
13 86,54 94.46 92,85 95.86 (a)
20 86.65 94,43 92,80 95,84 (a)
27 86,71 94.34 92.70 95,76 (a)
Dec, 4 86,76 94,29 92.59 96,04 (a)
11 86.79 94,40 92,64 95,72 (a)
18 86.83 94,19 92.50 95,64 (a)
25 86,84 94,14 92,44 95.60 (a)
1937
Jan. 1 86,83 94.09 92.36 95.55 (a)

8 Pond dry.



MARYLAND

By M. T. Thomson

Periodic records of water levels have been obtained since April 18,
1932, on one observation well in Maryland by the United States Geological
Survey in cooperation with the Maryland Geological Survey and the Mary-
land Department of Health. This work is under the direction of A. H.
Horton, district engineer of the Geological Survey. A paper entitled
"Relation of stream flow to ground-water levels", by L. L. Harrold, in
the Transactions of the American Geophysical Union for 1934 is based on the
records of this well.

The well is an abandoned dug well, 20 feet deep, lined with loose
stone, at the rear of F. K. Valdenar's residence, 800 feet northeast of
the gaging station on the Northwest Branch of the Anacostia River, 1%
miles southwest of Colesville, Montgomery County, Md. Prior to June 1,
1935, dally readings of water level were obtalned from a tape-float
gage. Since that time a continuous record of water-level fluctuations
has been obtained by a weekly water-stage recorder. Measurements are
given in feet asbove the same datum to which 1s referred the gage on the

Northweat Branch of the Anacostia River.

Water level in a well near Colesville, Md., in feet above a datum

(Until June 1, 1935, daily float-gage readings; since June 1, 1935,
mean daily stage obtained from weekly recorder charts)

Day Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. DNov. Dec.

1932
tese svas sese eaee 9.57 9.72 B.69 T.65 6.86 6.30 7.69 9.36
cese seee sese eves 957 9.63 8.66 7.62 6.83 6.28 7.84 9.34
teee seee eeee ecoes 9.B2 09.59 8.61 7.59 6.78 6.28 7.86 9.32
sess evse weee ssee 9.48 9.49 8,56 7.58B 6.73 6.26 7.87 Q.29
tese soes eses 9.48 9.49 8,49 7.55 6.68 6.26 7.90 9.26
sees eevs eess 9,47 9,49 8.45 7.51 6.66 6.24 7.92 9.22
ecee eves esee 9.47 9.44 8.43 47.48 6.64 6.26 8.09 9.21
esee sevs sees 9.44 9.35 8,42 7.46 6.63 6.28 8.22 9.14
eees esee seee 9.41 9.29 8.39 7.43 6.61 6.46 8.23 9.12

OQOIOUHUNH
.
.

10 sese osss sves 9.38 8.99 8.33 7.41 6.60 6.49 8.85 9.09
11 eses eeee ssse 9.36 8.79 8.31 7.38 6.58 6.53 8.85 9.08
12 eere eses eee. 9.39 8,69 8.29 7.34 6.56 6.54 8.86 9.09
13 veee weee esee oees 10.26 9.08 8.24 7.29 6.54 6.56 8.87 9.09
14 tvvs ceee evee eeee 10.34 9.08 8.21 7.25 6.52 6.56 8.89 9.10
15 ceev eeee wsee weee 10.35 9.07 8,19 7.21 6.50 6.58 8.91 9.03
16 ceee eeee oeee oee. 10.35 9.07 8.15 7.17 6.48 6.60 8,92 8.97
17 +eee sevs sees o0.s 10.35 9.03 8,14 7.15 6.48 6.62 8.95 8,99
18 seve eees oee. 9.97 10.32 9.01 8,12 7.14 6.48 6.96 B8.95 8.99
19 seve eeee oeee 9.94 10.30 8.97 8.09 7.14 6.48 6.99 8.96 9.02
20 +sivr eres oes. 9.91 10.30 8.97 8,05 7.10 6.48 7.06 9.47 9.02
2l seve aeee esee esee 10.30 8.94 8.03 7.07 6.48 7.1l 9.45 9.02
22 sese vesee sess eses 9,37 8.91 7.99 7.04 6.48 7.15 S.44 9.02
23 sise sese eese oses 9,37 8,91 Y.97 7.01 6.38 7.17 9.43 9.04
24 co.t seee eeee 979 9.37 8.89 7.92 6.98 6.38 7.23 9.43 9.22
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Water level in a well near Colesville, Md.,

in feet above a datum--Continued

Day Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.

seee  seee  eeee 9,79 9,36 8.84 7.89
sees  eees eeas 9,77 9.36 8.79 7.87
cree  eess eeee 9.74 9.78 8,77 7.86
ceee  saee eess 9.65 9.77 8.77 .79
eese  eese eees 9.61 9.77 8.74 T7.75
cees  eees  eese 9.57 9.77 8,71 7.71
ceee  sese ases eeae 977 ... 7.68

6438 7.26 9.43 9.24
6.37 7.29 9.43 9.27
6,35 7.33 9.41 9.37
6.34 7.40 9.39 9.87
6.34 7.46 9.38 10.27
6.32 7.52 9.38 10.26
eeee 7.58 o... 10.24

“ @ a8 e e @

9.76 8.54 B.05 7.78
9.71 8.52 8.03 7.77
9.62 8.50 8.01 7.75
9.57 8.48 8.00 7.73
9.56 8.46 7.99 7.73
9.53 8.44 8.00 7.71
9.48 8.43 8.00 7.69
9.42 8.40 7.99 7.67
9.33 8.37 7.96 7.66
9.25 8.32 Y7.96 7.65
9.21 8.28 7.95 7.67
9.18 8,27 7.94 7.66
9.15 8.25 7.94 7.64
9,11 8.22 7.93 7.63
9.11 8.20 7.91 7.62
9.08 8.18 7.90 7.61
9.06 8.24 7.89 7.59
9.03 8.22 7.88 7.57
8.98 8.22 7.87 7.57
8.97 8.20 7.86 7.67
8.93 8.18 7.83 7.73
8.88 8.18 7.83 7.72

ces. 10.64 10.81 10.90 11.42 9.92 9.03
«e.. 10.68 10.76 10.84 11.38 9.89 8.98
eee. 10.64 10.69 10.78 11,36 9.84 9.08
ees. 10.60 10.60 10.84 11.22 9.81 9.18
«ea. 10.56 10.50 10.74 11.07 9.78 9.22
.e.. 10.46 10.45 10.77 11.05 9.75 9.23
eeoe. 10,46 10.48 11.10 10.99 9.73 9.21
eee. 10,71 10.66 11.12 10.96 9.72 9.18
eee. 10.61 10.55 11.10 10.89 9.72 9.13
e... 10.54 10.41 11.07 10.88 9.67 9.08
seee 10.54 10.31 10.95 10.78 9.63 9.05
eees 10.54 10.30 11.10 10.74 9.59 8.99
10.54 10.30 11.26 10.74 9.62 8.26
10.52 10.41 11.26 10.70 9.58 B8.93
10.62 10.35 11.34 10.64 9.52 8.92
eess 10.68 10.19 11.33 10.59 9.50 8.89
eees 10.74 10.18 11.80 10.54 9.49 8.87
eses 10.75 10.16 12.07 10.49 9.44 8.83
10.08 10,71 10.15 12.05 10.44 9.42 8,79
10.06 10.88 10.37 12.18 10.39 9.40 8,78
10.04 11.10 10.95 12.26 10.34 9.36 8.76
10.04 11.10 11.14 12.75 10.30 9.34 8.73
9,98 11.07 11.12 12,56 10.25 9.28 8.69 8483 8.17 7.83 7.72
9.94 11.01 11.06 12.35 10.24 9.24 8.66 8.79 8.16 7.80 7.73
9.91 10.98 11.03 12.25 10.20 9.22 8.64 10.18 8.75 8.16 7.82 Y7.72
10.36 11.04 11.10 12.11 10.16 9.22 8.63 10.03 8.71 8.14 7.83 7.73
10.57 10.90 11.03 11.90 10.14 9.16 8.61 9.98 8.67 8.12 7.82 7.73
10.65 10.85 11.03 11.75 10.12 9.04 8.58 .... 8.65 @.10 7.81 7.73
10.68 .e... 10.96 11.45 10.08 9.05 8.55 9.95 8.63 8.10 7.8l 7.73
10.68 ..... 10,89 11.45 10.04 9.06 8.53 9.83 8.58 8.08 7.80 7.73
10.65 seves 10486 40eee 9.98 ... 8.52 9.79 .... 8,07 .... 7.73

« 8§ o 8 v A & 4 8 s
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7.76 8.35 8.22 9.70 9.61 a9.48 8.76 7.68 7.43 10.14 9.10 9.87
7.78 8.34 .... 9.88 9.60 9.44 8.73 7.64 7.42 10.12 9.02 10.01
7.78 8.34 9.22 9.83 9.66 9.40 8.70 7.61 7.41 10.10 8.98 10,01
7.79 8.32 9.25 9.83 9.79 9.36 8.67 a7.57 7.59 10,07 8.99 10.04
7.82 .... 9.25 9.80 9.78 9.34 8.64 a7.55 7.58 10.05 8.96 10.00
8.03 .... 9.22 9.78 9.75 9.31 a8.61 7.51 7.52 10.10 8.93 10.02
8.06 8.30 9.21 9.78 9.71 a9.26 a8.58 7.48 7.63 10.06 8.91 10.00
8.10 ... 9.18 9.75 9.65 29.20 8.53 7.45 7.90 10.01 8.86 10.00
8.12 8.30 9.16 9.75 9.61 9.17 8.49 7.42 7.99 9.97 8.80 9.97
8,14 .... 9.14 9,74 9.61 9.16 8.46 7.39 8.03 9.94 8.79 9.94
8.16 8.30 9.10 9.72 9.65 9.14 8.43 7.41 8.05 9.96 8.78 9.90
8.19 .... 9.08 9.71 9.61 9.12 8.40 7.50 8.06 9.91 8.75 9.86
8.22 .... 9.07 9.65 9.59 9.09 8.37 7.59 8.09 9.83 8.74 9.84
8.23 8.18 9.29 9.62 9.59 9.05 8.34 7.62 8.22 9.78 8.68 9.75
8.24 8.16 9.33 9.58 9.67 9.02 8.30 7.61 8.31 9.75 8.64 9.68
8.26 .ees 9.34 9.58 9.65 8,98 B8.26 7.63 8.55 9.68 8.62 9.69
8.26 8,14 9.33 9.86 9.64 8.92 8.22 7.65 9.07 9.63 B8.60 9.63
8.24 8.12 9.32 9.96 9.51 8.92 8.18 7.66 9.12 9.60 8.58 9.56
8.24 .... 9.30 10.00 9.48 9.09 8.15 7.67 9.15 9.55 8.56 9.70
8.25 8.11 9.30 10.02 9.45 9.06 8.12 7.66 9.18 9.51 8.53 9.78
8.256 .... 9.27 9.99 9.48 9.03 8.08 7.66 9.32 9.49 8.51 9.77
8.26 8.10 9.23 9.95 9.45 9.00 8,04 7.65 9.60 9.46 8.49 9.75
8.33 8.05 9.20 9.94 9.43 8.97 7.99 47,64 9.60 9.39 8.49 9.70
8.34 .... 9.16 9.92 9.43 8.93 7.95 7.62 9.61 9.35 8.54 9.67
8.34 8,21 9,14 9.97 9.47 8.89 7.92 7.60 9.63 9.32 8,51 9.64
8.36 8.21 9.11 .... 9.47 8.85 7.88 7.58 9.64 9.30 8.49 9.63

a'Incomplete day
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Water level in a well near Colesville, Md.,

in feet above a datum--Continued

Day Jan.

Feb.

Mar.

Apr.

May

June

July Aug.

Sept.

Oct.

27 8.39
28 8.23
8.40
8.38
8.37

9.58

9.67
9.59
9.58
9.60
9.61
9.60
9.60
10 9.63
11 9.59
12 9.53
15 9.56
14 9.57
15 9.53
16 9.51
17 9.53
18 9.47
19 9.42
20 9.53
21 9.97
22 10.83
23 11.18
24 11.09
25 11.08
26 11.13
27211.10
28 211.08
29 .....
30 weoe.
3L veea.
1936

8.87
8.87
9.30
9.50
10.33
10.35
10.39
10.46
10.61
10 10.85
11 10.87
12 10.82
13 10.80
14 10.71
15 10.70
16 10.83
17 10.83
18 10.82
19 11.11
20 11.22
21 11.27
22 11,19
23 11,10
24 11.10
25 11.09
26 11.06
27 10.89
28 10.85
29 10.79
30 10.68
31 10,62

VoI M

coee

cece

e

esoe

9.63a10.90

10.90
10.79
10.69
10.58
10.51
10.51
10.50
10.79
10.91
10.91
10.91
11.22
11.93
11.91

9.14
9.35
9.45
9.48
9.50

12.21
12.21
12.10
11.94
11.96
11.87
11.75
11.57
11.43
11.45
11.54
12.02
12.55
12.61
12.58
12.57

12.34212.46

12.39
12.52
12.18
12.01
11.95
11.87
11.71
11.68
11.86
12.21
12.20

seeee
esnoe

ceece

10.50

-10.47

10.44
10.44
10.37
10.26
10.21
10.15
10.10
10.00
9.93
9.85
9.82
9.87
9.96
10.01
10.04
10.05
9.96
9.92
9.89
9.84
9.76
9.73
9.71
9.69
9.78
9.81
9.82

ceese

12,21
12.16
12.07
11.98
11.82
11.76
11.65
11.60
11.48
11.36
11.28
11.17
11.12
11.07

9.84
9.82
9.83
9.79
9.76
9.71
9.67
9.63
9.62
9.59
9.74
10.39
10.75
10.76
10.77
10.77
10.80
11.11
11.26
11.28
11.55
11.58
11.51
11.49
11.46
11.36
11.34
11.53
11.60
11.58
11.54

9.68
9.65
9.63

11.18
11.23
11.13
11.05

9.48
9.49
9.47
9.45
9.43

10.75
10.69
10.61
10.55

11.01al0.48

10.94
10.89
11.36
12.22
12.49
12.54
12.57
12.50
12,39
12.35
12.20
12.07
11.93
11.83
11.73
11.65
11.54
11.40
11.31
11.21
11.13
11.09
11.03
10.95
10.89

see e

11.40
11.39
11.32
11.12
11.04
11.09
11.03
10.92
10.81
10.90
11.05
11.1¢9
11.20
11,12
11.13

10.89
10.79
10.70
10.62
10.56
10.52
10.46
10.39
10,37
10.27
10.22
10,17
10.12

sevve

10.46
10.64
10.67
10.64
10.62
10.54
10.48
10.45
10.42
10.34
10.28
10.26
10.21
10.16
10.11
10.11
10.03
9.98
9.93
9.89
9.85
9.81
9.78
9.75
9.72
9.67

10.07
10.04
10.01
10.03
9.94
9.88
9.84
9.81
9.76
9.70
9.65
9.62
9.59
9.56
9.50
9.47
9.44
9.42
9.40
9.34
9.30
9.27
9.25
9.24
9.21
9.17
9.15
9.12
9.07
9.04
9.00

8.81
8.77
8.74
8,73

vese

af.61
a9.56
9.55
9.53
9.49
9.45
9.40
9.38
9.50
9.46
9.41
9.36
9.32
9.29
9.27
9.23
9.21
9.18
9.13
9.09
9.06
9.05
9,00
8.96
8.93
8.90
8.89
8,85
8.81
8.77

ceve

8.95
8.91
8.86
8.84
8.79
8.76
8.73
8.70
8.65
8.62
8.60
8.59
aB8.556
a8.51
aB8.48
aB8.46
a8.42
8.41
8.38
8.35
8.33
8.27
8.24
8.22
8.20
8.16
8.14
8,12
8.07
8.04

°
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8.07

7.57
7.55
7.53
7.49
7.46

7.95
7.92
7.88
7.86
7.83
7.80
7.78
7.75
7.73
7.70
7.69
7.68
7.65
7.62
7.59
7.56
7.52
7.49
7.46
7.44
7.43
7.40
7.37
7.35
7,32
7.30
7.28
7.25
7.22
7.19
7.17

7.21
7.19
7.17
7.15
7.12
7.10
7.08
7.06
7.04
7.03
7.01
6.98
6.96
6.94
6.92
6.89
6.87
6.84
6.82
6.80
6.78
6.76
6.74
6.73
6.72
6.72
6.71
6.70
6,71
6.72
6.73

9.64
9.61
89.63
210.07

seve

7.14
7.13
7.15
7.23
7.64
8.24
8.25
8.26
8.27
8.27
8.25
8.25
8.24
8,21
8.20
a8.19
8.17
8.15
8.13
8.12
8.09
8.05
8.00
7.98
7.95
7.93
7.90
7.88
7.86
7.82

6.74
6.75
6,77
6.77
6.76
6.76
6.76
6.75
6,74
6.72
6.70
6.69
6.67
6.64
6.62
6.61
6.59
6.58
6.56
6.53
6.52
6.50
264,49
6.48
6.48
6.46
6.45
6044
6.43
6.42

9.26
9.20
9.16
9.12
9.11

7.80
7.78
7.76
7.73
7.69
7.67
7.66
7.64
7.63
7.61
7.61
7.60
7.58
7.57
7.56
7+53
7451
7.51
7.51
7.50
7.49
7.48
7.48
747
7.45
7.45
T+46
T.44
7.48
7.61
7.59

6.43
6.43
6.43
6.43
6.43
6.44
6.44
6.44
6.44
6.46
6.46
6447
6.47
6.47
a6.47
a6.49
6.54
6.55
6.56
6.57
6.58
6.59
6.61
6.62
6.62
6.64
6.64
6,64
6.65
6,65
6.65

6.72
6.72
671
6.72
6.73
6.72
6.72
6.71
6.71
6.71
6.70
6.70
6469
6.68

9.03
9.05
9.04
9.02
9.03
9.00
8.97
8.96
8.96
8.90

6.68
6.71
6.74
6.73
6.73
86,76

sces

a7.04
7.06
7.10
7.18
7.19
a7.22

[ ER]

a7.68
7.69
771
7.73
7.77

a Incomplete day.



MICHIGAN

By V. T. Stringfield

A program of measurements of ground-water level in Michigan was
started in the fall of 1932, when the Geological Survey division of the
Michigan Department of Conservation, in cooperation with the Unlted
States Geological Survey, began an investigation in Roscommon County to
determine the areas in which ground water 1s available at depths of 20
feet or less in sufficient quantity to supply wells that may be used for
checking and extinguishing forest fires.

In the .spring of 1933 this cooperative work was expanded, through
the Michigan Emergency Conservatlon Work, to cover a large area in the
northern part of the southern peninsula. During 1934 0, F. Poindexter,
of the State Survey, and A. W, Bergquist, of the Michigan Emergency Con-
servation Work, together with V. T, Stringfield, of the Federal Survey,
started a systematic program of measurements in selected observation
wells that were constructed as part of the investigation. The program,
which is under the direction of R. A, Smith, State Geologist, and 0. E,
Meinzer, of the United States Geological Survey, is briefly described
on pages 71 to 73 of Water-Supply Paper 777. Water-level measurements
were made sbout twice each month during 1936 by the personnel of the
Michigan Emergency Conservation Work under the direct supervision of
Mr. Bergquist in about 240 wells in 13 counties in the northern part of
the southern peninsula of Michigan., All the wells are in glacial drift
in areas unaffected by pumping and are about 10 to 30 feet deep. Most
of them are 2 inches in dlameter. A continuous water-stage recorder on
a well near Roscommon has been in operation since 1934. The water-level
fluctuations in that well, which are about typical for the area, are_

described below,

Roscommon County

The Roscommon recorder well was constructed especially for a con-
tinuous water-stage recorder and located at the Michigan Forest Fire
Experiment Station headquarters about 2 miles south of Roscommon in the
SW; sec. 17, T. 24 N,, R. 2 W., Roscommon County, Diameter 8 inches,
depth 11.5 feet, cased 11.5 feet. Measuring point, top of 6~inch well
casing, about 2.5 feet above land surface. Graphic, continuous records
of the water level wilth natural scale are on file in the office of the

83
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geologlcal division of the Michigan Department of Conservatlon, Lansing,
Mich. The measurements In the followlng table show the highest and
lowest water level each month from November 1934 through 1936.

On November 5, 1934, when the recorder was Installed, the water
level was 8 feet below the top of the caslng and about 5.5 feet below the
land surface. The water level rose-gradually untll about the middle of
December, when 1t stood about 4,6 feet below the surface, From the later
part of December 1934 to the first part of March 1935 the ground was
frozen, so that little or no recharge to the water-bearing sand took
place and thus the water level slowly declined to 5.5 feet below the
surface. From March 5 to 27 the water level rose 1.3 feet, apparently
because the thawlng of the ground permltted water to percolate downward
to the water-bearing sand. On March 27 the water level stood about 3.9
feet below the surface, the highest stage In 1935. It declined gradually
until the later part of September, when a stage of about 5.8 feet below
the surface was reached, From that time to February 15, 1936, the water
level fluctuated very little, ranging only between the depths of 5.65
to 5.8 feet below the surface. On May 15 the water level rose to 4.4
feet below the land surface, 1ts highest stage in 1936, and trom that
time it declined untll about September 1, when 1t stood about 6 feet be-
low the surface. The water level on December 25, 1936, stood about 0.26
foot higher than on December 18, 1935, and 0.60 foot lower than on
December 31, 1934,

Fluctuatlons caused by temperature changes in the winter and trans-
plration from plants were observed during certailn perlods In 1936. The
effects of the changes of atmospheric pressure also were reflected 1n
fluctuations of the water level during periods when the ground was frozen.
During the two-year perlod of record the range in the fluctuatlon of the
water level was only 2,12 feet, The highest level was reached in March
1936, when the water level was 6.40 feet below the top of the caslng and
about 3.9 feet below the surface of the ground, and the lowest level was
reached in August 1936, when the water level was 8.52 feet below the top

of the casing and about 6.02 feet below the surface of the ground.
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Highest and lowest monthly water levels in a well near

Roscommon, Mich., in feet below the measuring point

Depth to Depth to . Depth to

Date water Date water Date water

(feet) (feet) (feet)

Nov, 5, 1934 8,00 Aug. 1, 1935 7.84 Apr. 30, 1936 7.04

30 7.29 31 8.13 May 15 6.87

Dec, 19 7.11 Sept. 1 8.15 31 7.06

31 7.25 30 8.28 June 1 7.06

Jan, 1, 1935 7.25 Oct. 1 8.28 30 7 .59

31 7.53 31 8,30 July 1 7.60

Feb, 1 7.53 Nov. 4 8,34 31 8.23

28 7.67 30 8.15 Aug, 1 8423

Mar., 1 7.67 Dec., 1 8.15 26 8,52

27 6.40 18 8.12 Sept. 5 8.51

Apr, 1 6.40 Jan. 1, 1936 8.14 30 8.25

30 6.73 31 8.27 Oct., 1 8,25

May 1 6.73 Feb, 1 8.27 31 7.69

30 7.07 15 8,31 Nov. 1 7 .69

June 1 7.07 Mar, 15 8.17 14 7.56

30 7.32 31 7.38 Dec, 1 7.65

July 1 7.32 Apr. 1 7.38 25 7.86
31 7.84
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FLATHEAD VALLEY BETWEEN FLATHEAD LAKE AND KALISPELL

By W. A. Lamb

The investigation of the ground-water levels In the valley and

delta area between Kalispell and the head of Flathead Lake was continued

in 1936, About 14 measurements were made in 45 wells during the year,

making & total of about 122 measurements made since observations were

begun in July, 1928,

The locations and descriptions of the wells and

water-level measurements in them through 1935 are glven in Water-Supply

Paper 777. Average monthly water levels for the period 1928 to 1936

and individual measurements made 1n 1936 are given in the following

tables,

Average monthly water levels in the observation wells in Flathead Valley

(The average given for each month was computed from the first series of
measurements made in that month and indicates height, in feet, above an
arbitrary datum; 2,800 must be added to convert these averages to alti-
tude above sea level,)

1934

Month 1928 1929 1930 1931 1932 1933 1935 1936
Jan, essss B5.65 B86+89 B6.,75 BE.58 eeeae essss  eeses 86,32
Feb. enese B7.79 ceene svess sevse B6e59 saeee BB.9T aeuen
Mar. sesee 88,16 ,.... 86,92 86,70 86,71 87.51 86.76 87.06
Apr., seees BB.05 B8B.96 B6.86 .e.ee B86.83 B87.82 J4e00. B87.04
May csses 88,13 87.48 87.03 87.21 86,87 88.53 87.01 87,30
June ..sss 88,38 87.60 87.01 88,29 87.68 88.19 87.76 87.74
July 88,37 87.30 86.79 87.98 89.14 ..... 87.28 87.32
Aug. eeees B87.59 86,91 86,59 87,28 88,24 87.53 ..... 86.95
Sept. 88.54 ..cees B6.77 ..... 86,98 87,56 87.19 86.77 86.54
Oct. 88.17 87.30 .ev6ee B6.29 86,75 8737 eesses 86431 86.42
Nov. 88.03 87.08 86.72 B86.12 .seese sssee B86.91l sceee ovesse
Dec, 87.91 87.03 sceee sesse 86,75 87,44 B86.83 ,4... 86.20
Date (1936)

Well no. Jan. 7 Mar, 18 Apr, 21 May 8 May 14 May 18 May 29

1 87.52 88,30 88,34 88,35 88,35 88,36 88.39

2 84.5C 85,33 85,24 85.18 85.15 85,11 84,96

3 83.05 83.53 83,18 83.76 83,72 83.68 83,49

4 84,41 85.20 83.86 84,99 84,96 84,91 84,80

5 88,00 88,81 88,77 88,77 88.79 88,82 88,93

7 88.86 89,38 89.26 89.24 89,27 89.26 89,26

8 88,52 88,94 89.44 89,41 89.39 890,41 89.21

9 cevee 87.96 88,00 88,05 88.09 88,08 88,09

10 87.40 88.13 88,17 88.22 88.24 88.25 88,34

11 85.85 86,88 86.83 86,79 86.76 86,73 86.64

12 esese 86.84 86,71 sesve 86,39 escee 86465

13 84,20 87.02 86,39 86.21 86.15 86.11 86,03

14 84,27 84,47 84.34 84.82 85.07% 85,31 86.18

15 sesce esees 85,49 85.70 csese 85,06 85.81

16 ccene teees 87,70 87.67 87.81 87.76 87.85

17 cesen cecee essesn sevse coees 87.02 cosss

18 esess essse 88.31 88,31 88,19 sesee 88,22

1/ Water levels and arteslan pressure in observation wells in the

United States in 1935:

pp. 74-85, 1936,

86

U. S. Geol, Survey Water-Supply Paper 777,
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87

Date (1936)

Well no. Jan. 7 Mar. 18 Apr. 21  May 8 May 14 May 18 May 29
19 86.73 89.02 88,51 88.36 87,87 87.74 87.35
20 87.62 88.03 88,02 88.05 88,01 88.03 87.99
21 86.10 87.39 86,01 86.05 86,11 86,18 86444
22 87.05 87.14 86.98 87.32 87.49 87.65 88.07
23 coses 83.33 86.49 90.56 92,57 93,66 93.50
24 86,73 87.45 87.06 87,51 87,77 93,80 93,91

Well no. June 6 June 15 July 12 Aug. 8 Sept.27 Oct. 24 Dec. 16

1 88.42 88,22 88,27 88,08 88,06 87.61 87.45
2 84,80 84,70 84.50 83,70 84,14 84.11 83439
3 83,17 83,02 82.71 82,45 82.12 82.10 82.562
4 84.64 84.57 84,31 84,07 83.93 83.98 84,12
5 88,97 89,01 88,59 88.36 88,09 87.47 87.93
7 89.24  89.04 89.05 89.07  88.97 88,90 88.88
8 89.10 89.05 88,62 88,38 88,24 88,15 88445
9 88.12 88.25 88.15 87.87 87.66 87.51 87435
10 88,40 88.43 88,08 87.84 87.52 87.34 87.28
11 86.51 86,42 86.09 85.82 85.56 85.63 85.69
12 86.55 86.55 ceves creee eeose ceone 83.46
13 85.97 85.84 85.30 84.75 84.42 84.28 84.22
14 86.73 87.16 86.70 86.05 85.00 84,35 84.13
15 85.67 ceeee ceene ceaes ceans seese 84,20,
16 87.82 cesee ceses cevse teaee ceeee 87.05
7 cesee cevse ceves cesee eeeee ceeee 84,72
18 88,18 ceves cvsee cesasn essee ceses vesse
19 87.03 86.98 86,21 84,85 85,58 86.12 86.54
20 88,00 88.05 87 .69 87.70 87.65 87.64 87.58
21 86.69 87.00 87.24 86.88 86.49 86.13 85.88
22 88.32 88,53 88.41 88.14 87.64 87.41 87.01
23 92,94 91.31 87.76 85.99  84.00 83.40 83.03
24 93.74 vesee csese oo vseses cecee cevee

Well no. Jan. 7 Mar. 18 Apr. 21 May 8 May 14 May 18 May 29
25 ceess 85,94 85.78 86.20 86.41 86.58 87.17
26 86.74 86.48 86.21 86.31 86,42 86.50 86.74
27 85.01 84.94 84.80 86.45 87.31 88.10 89.62
28 86.54 86.54 864,44 86.85 87.04 87,15 87,47
29 85.50 85.51 85.46 86,74 87.35 87.86 88,67
30 86.76 87.06 87.28 87.34 87,66 87.62 87.62
31 87.37 87.62 87.79 87.76 87,81 87.79 87.78
32 89.68 90.41 90.52 90.51 90,52 90,52 90.27
33 85.66 86,80 86.64 86.60 86,55 86.47 86.30
34 87.26 87.62 87.60 87,70 87.69 87 .69 87.69
35 86,94 87.89 87.80 87.75 87,76 87.75 87,97
36 85.85 86.26 86.47 86,47 86,48 86.52 86452
3% 85.38 85.95 86,11 86,16 86,17 86,18 86.15
38 84,82 86.75 86.59 86,56 86.56 86455 86.50
39 84,83 86,10 85.91 85.91 85.97 85.99 86.09
40 85.14 86,16 86,59 86.51 87.05 88.83 89,02
41 87.45 88.08 88,23 88.27 88.30 88,30 88.27
43 88.00 88.41 88,54 88,55 88,55 88,56 88457
44 88.51 89.28 89,24 89.14 89,15 89.12 89.08
45 ceses 89.32 89.36 89.38 89,41 89.41 89.41
46 85.72 86.29 86.26 86.28 86,30 86,29 86.28
47 86.73 87.45 87.06 87.51 87.77 93.80 93,91

Average 86.41 87.07 87.04 87,31 87.45 87.78 87.89
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Water levels in Flathead Valley--Continued
Date (1936)

Well no. June 6 June 15 July 12 Aug. 8 Sept.27 Oct. 24 Dec. 16
25 87.60 88,03 88,47 88.29 87.34 86.81 86.13
26 86.92 87.16 87.50 87.64 87.21 86.96 86.45
27 89,79 90,36 88.81 87.29 85,78 85,16 84,70
28 87.67 87,75 87.66 87.40 86,93 86,72 86,41
29 89.11 88,87 87.80 86,81 85.93 85.59 85.26
30 87,61 87.59 87.43 87,51 87429 87,19 86.98
31 87.79 87,78 87,60 87,72 87.68 87,70 87.58
32 90.45 90,41 90.21 89,97 89,77 89,67 89,54
33 86.10 85.96 85.55 85,11 84.71 84,73 86.14
34 87.15 87.62 87.45 87.42  87.45 87.46 87.37
35 87,69 87,66 87.49 87.41 87.26 87.46 vecan
36 86,51 86.52 86.86 86,41 86,36 86428 86.24
37 86.12 86,12 85.92 85,71 . 85,57 85,60 85.62
38 86,46 86.44 85.98 85.89 85,79 85,83 85.80
39 86,15 86420 85.83 85.51 85.11 84,65 84,82
40 89,33 85,74 86.60 85.80 85.18 85,06 84,81
41 88.29  88.28 87.97 87.89 B7.64 87.47 87.40
43 88.54 88,52 88436 88,30 88,03 88,02 87.89
44 89.05 89,00 88.74 88.68 88,52 88,43 88.45
45 89,39 89.36 88.66 89,13 88,97 88.83 88.88
46 86,20 86.16 86,01 85.69 85,50 865.47 85.42
47 93,74 93,05 91.05 89,51 87.86 87.29 86454

Average 87,.88 87.66 87 .33 86.95 86,56 864,42 86,17




NEBRASKA

By Leland K, Wenzel

The State-wide program of water-level measurements in wells in
Nebraska was continued in 1936 by the United States Geological Survey
in cooperation with the Conservation and Survey Division of the Uni-
versity of Nebraska. At the end of the year periodic observations of
water level were being made in 393 wells. An average of about 6
measurements were made in each of 337 wells on which observatlions were
begun prior to 1936, and from 1 to 5 measurements were made in 56
other wells that were incorporated in the program during the year.

A total of sbout 2,150 individual measurements were made in 1936 in
connection with the cooperative investigation.

Periodic measurements of the temperature of the water in the ob-
servation wells was begun in the summer of 1936, and it is planned to
continue these observations indefinitely, The chemical character of
samples of water collected from about 100 of the wells during the year
was determined in the laboratory of the United Statea Geological Sur-
vey in Washington. Additional analyses will be made in 1937, The tem-
perature data and chemical analyses are not yet in form for publication,

Papers on the water-bearing formations of Nebr&skal and the con-
servation of land and water resources of Nebraska2 were published during
the year by the Conservation and Survey Division of the University of
Nebraska. Two articles dealing more specifically with ground-water
levels in the State were published in the Transactlons of the American
Geophysical Un:!.tm.:5

The precipitation in Nebraska in 1936 amounted to only about 63 per-
cent of the normal average, and as a result the water levels in most
wells declined below their corresponding stages of 1935, The water
levels In some wells declined below thelr low stages of 1934, but these
net 2~year declines generally were limited to fractions of a foot., In
general, water levels in 1936 declined the least in western Nebraska and
the most in the eastern part of the State, However, in southeastern

Nebraska, the water levels in most of the observation wells maintained

1/ Condra, G. E,, and Reed, E, C., Water-bearing formations of
Nebraska: Nebraska Geol. Survey Paper 10, 1936, 24 pp.

2/ Condra, G. E., Conservation of land and water resources of
Nebraska: Nebraska Univ., Conservation Dept., Bull., 14, 1936, 46 Dpp.

é/ Wenzel, L. K,, The recovery of ground-water levels in Nebraska
in 1935: Am. Geophys. Union Trans,.,, 1936, pp. 370-371. Several methods
of studying fluctuations of ground-water levels: Idem, pp. 400-405.
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stages in 1936 appreciably above thelr low levels of 1934, and conse-
quently the acute water shortage that existed in this part of the State
in 1934 did not recur in 1936, The amount of water contained in the
ground-water reservolrs In southeastern Nebraska was increased in 1935
and also in the first part of 1936 to such an extent that this storage
was generally ample to supply demands during the subsequent dry summer
and fall,

In the sand hills of central Nebraska water levels in many of the
observation wells reached low levels in 1936, but there were no water
shortages because in most places several hundred feet of saturated
water-bearing material occurs below the ldand surface. The levels of
many sand-hill lakes doubtless declined in 1936, inasmuch as the sur-
faces of these lakes usually represent exposed parts of the water table.
There were very few significant changes in water level in the deep wells
on the upland plains and tablelands. The fluctuations of water level in
most of these wells have not shown a definite trend and have ranged be-
tween limits of only a foot or less since observations on them were be-
gun in 1934.

Water levels in wells in the central Platte River Valley generally
declined in 1936 to about their low levels of 1934, The following table
gives average interpolated water levels in four groups of wells in the
Platte Valley in 1936 and comparisons with average stages of previous
years, Averages of the water levels in these wells from 1931 to 1935
are given in Water-Supply Paper 777, page 90.

Average of water levels, expressed as heights
above a datum, in wells in the Platte Valley, Nebraska.

Wells between Wells between
Grand Island and Kearney Kearney and Gothenburg
15 wells in 6 wells in 10 wells in 10 wells in
which the which the which the which the
Date water level water level water level water level
stands from stands from stands from stands from
10 to 30 feet 1 to 10 feet 10 to 30 feet 1 to 10 feet
below the below the below the below the
land surface land surface land surface land surface
(feet) (feet) (feet) (feet)
Jan. 1, 1936 100.72 101.30 100.95 101.01
Apr, 1 100.84 101.79 100,99 101.17
July 1 100,35 100.54 100.82 100,78
Oct. 1 99.55 99,563 99.46 99,03
Net change In
years ending
Oct, 1, 1932 + .53 + .49 + .25 + .48
1933 - W71 - .24 .00 + .05
1934 -1,31 =1.27 ~ .99 -2,00
1935 + .90 +1.21 + .98 +2.07
1936 ~-1.09 ~1.21 ~-1.36 =-1.78

Net change from
Jan, 1, 1931, to
Oct. 1, 1936 -2.68 -2.58 -3.12 -3.17
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An inspection of thils table indicates that in three out of the four
groups of wells the decline of the water level was less in 1936 than iIn
1934, However, the decline in 1936 exceeded the rise in 1935 in two
groups and equaled it in another. Thus the water level in the first two
groups reached a stage in 1936 that was lower than in 1934, and the
water level in the third group declined to the same low stage. The rise
in the fourth group in 1935 exceeded the decline in 1936, and hence the
water level in 1936 did not drop to the low stage of 1934, The net de~
cline in water level from January 1, 1931, to October 1, 1936, in all
the groups of wells, which has been caused chiefly by deficient preci-
pltation, indlcates a general lowering of the water table over the
valley of nearly the same amount.

Average water levels in 252 wells scattered throughout Nebraska are
given in Water-Supply Paper 777, page 91, but it has not been found
feasible to continue the averages in thils report. However, records and
water~level measurements of 337 wells on which periodic measurements
were begun prior to 1936 are included in the following pages. All
measurements made in 1936 are given, together with almost all measure-
ments made prior to that year. Measurements made since 1930 in wells in
the Platte River Valley, which includes wells in Buffalo, Dawson, Hall,
Kearney, and Phelps Countles, are also given, The records of water
levels in well 85, in Morrill County, were furnished by the Nebraska
Department of Roads and Irrigation, and the measurements in well 3, on
the Crescent Lake Bird Refuge, in Garden County, were furnished by the
United States Biological Survey,

The well descriptions and measurements are listed alphatetically
by county locations and by numbers within each county. Original field
numbers are used. Complete records on the five wells included in Water-
Supply Paper 777, page 92, are included vnder the proper county head-
ings, but the numbers of these wells have been changed. Pawnee County
well 1 is now well 4; Dakota County 1 1s 104; Gosper County 1 is 182;
Cheyenne County 2 1is 84; and Lincoln County 7 i1s 241, The descriptions
of the measuring points and the heights of the measuring points above
land surface and above datum for all wells given in this report are
those that existed at the end of 1936. The depth of the water level
below the measuring point which is given for the first day of record is
referred to the present measurinig point. Thls includes wells on which

the measuring point has been altered.



92 WATER LEVELS AND ARTESIAN PRESSURE, 1936

All water levels are expressed in feet above an assumed datum
100 feet below the water level in that well on January 1, 1935. The
height of the measuring point above the datum for most wells that have
been established since January 1, 1935, has been taken as the average
height of the water level in a group of similar wells on some selected
date. All water levels given for any one well are directly comparable,
even though the altitude of the measuring point has been changed, be-
cause the records are given in heights above a datum that has been re-

ferred to one or more benchmarks near the well.

Adams County

193, H. Fricke, NWINE} sec. 23, T, 7 N., R, 10 W, Drilled irri-
gation well, dlameter 8 inches, depth 155 feet. Measuring polnt, top
of casing, 1.0 foot above land surface and 200,96 feet above datum.
Water level Oct. 3, 1934, 100,96 feet below measuring point.

Water Water Water
Date level Date level Date level

(feet) (feet) (feet)
Oct. 3, 1934 100.00 July 23, 1935 99.89 Jan. 27, 1936 99,84
Nov. 30 99.99 | Aug. 26 99,84 June 15 99.82
Jan. 22, 1935 100,01 Sept. 27 99,80 | Aug., 12 99,73
Mar, 14 100,01 Oct. 30 99.80 | Aug. 21 99,64
Mey 12 99,96 | Dec. 5 99.87 Dec. 15 99.60
June 22 99,96 | Jan. 7, 1936 99,86

Antelope County

111, A, Hopkins, NW;NW% sec, 10, T. 27 N., R, 7 W, Drilled well,
dlameter 9 Inches, depth 75.9 feet, Measuring point, top of 1l-inch
pipe, 0,1 foot above land surfaece and 170.86 feet above datum, Water
level Aug., 23, 1934, 70.48 feet below measuring point,.

Bug. 23, 1934 100,38 | July 11, 1935 99,59 Jan, 13, 1936 99.86
Nov. 6 100.07 | Aug. 9 99,74 | Mar. 24 99.75
Dec. 31 100,00 Sept. 12 99.83 | May 30 99,50
Feb, 22, 1935 99.82 | Oct, 17 99.70 | July 16 99 .39
Apr. 16 99,93 | Nov. 21 99.80 Sept. 14 99.48
June 4 99,72 | Dec., 23 99,70 | Nov. 10 99,31

202. University of Nebraska, NWiNWi sec. 1, T. 24 N., R. 6 W,
Driven well, dlameter 1 inch, depth 9.7 feet, Measuring point, top of
pipe, 0.8 foot above land surface and 104,87 feet above datum. Water
level Dec, 31, 1934, 4.87 feet below measuring point.

Dec, 31, 1934 100,00 | Aug. 10, 1935 99,08 | Jan., 13, 1936 99.99
Feb, 22, 1935 100.04 | Sept.12 99,06 | Mar. 24 100,34
Apr. 16 100.36 Oct. 17 99.22 May 30 100,34
June 4 103,03 | Nov. 21 99.48 | Nov. 10 99.46
July 11 99,83 | Dec. 23 99,74

Arthur County

251. Unlversity of Nebraska, SWzlW; sec. 4, T, 18 N., R. 38 W,
Drilled well, diameter 2 inches, depth 46.5 feet, Measuring point, top
of plpe, 1.6 feet above land surface and 133,21 feet above datum. Water
level Dec, 1, 1934, 13.22 feet below measuring point.

Dec. 1, 1934 99.99 July 17, 1935 100.42 | Jan. 1, 1936 99.88
Jan, 8, 1935 100,00 | Aug. 19 100.09 21 99.78
Mar. 2 99,91 Sept. 18 100,05 Mar. 30 99,79
Apr. 25 99.93 | Oct. 25 100,23 | Sept.10 98,91
June 13 100,06 Nov. 28 99.91 Nov. 30 99.61




238.

well, dlameter 72 Inches, depth 44.1 feet.
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Banner County

F. Grant, SWiNE} sec. 29, T. 19 N., R, 55 W,
Measuring point, top of iron
Water

plate, 0.8 foot above land surface and 134.00 feet above datum.
level Oct. 12, 1934, 33,31 feet below measuring point.

93

Irrigation

Water Water Water
Date level Date level Date level

(feet) (feet) (feet)
Oct, 12, 1934 100,62 Aug. 20, 1935 104,94 Mar, 31, 1936 104,44
Nov. 19 100.34 Sept. 19 106,23 June 9 103.47
Jan, 10, 1935 99,95 Oct. 26 106,01 Aug., 7 102,75
Mar, 5 99.26 Nov. 29 105,90 Aug, 29 102,47
June 15 100.85 Jan, 2, 1936 105,62 Dec, 3 101.26
July 18 103,52 22 105.37

354, A. Andersen, SESEf sec., 6, T, 17 N,, R. 55 W, Abandoned

well, diameter 6 inches, depth 247.8 feet. Measuring point, hole in
gide of casing, 0.2 foot below land surface and 319.61 feet above datum.
Water level Nov. 29, 1935, 219.63 feet below measuring polnt,

Nov, 29, 1935 99,98 Mar, 31, 1936 100,20 Aug, 29, 1936 100,11
Jan, 2, 1936 100,34 June 9 99.98 Dec., 3 100.12
Jan, 22 99,98 Aug, 7 100.21
Blaine County
210, University of Nebraska, SWiSWi sec, 22, T, 23 N.,, R, 22 W,

Driven well, diameter 1 inch, depth 12,5 feet. Measuring point, top of

pipe, 1.4 feet above land surface and 103,63 feet above datum. Water
level Dec. 15, 1934, 3.59 feet below measuring point,
Dec., 15, 1934 100,04 Aug, 16, 1935 98.16 Mar. 27, 1936 99.77
Jan. 7, 1935 99.99 | Sept.l6 98,39 | June 3 98,93
Feb, 27 99.80 Oct, 23 98,98 July 21 97.85
Apr. 20 99.67 | Nov, 26 99.17 | Aug, 26 98,14
June 8 99.85 | Dec. 30 99.30 | Nov, 25 99.09
July 15 98.28 | Jan. 18, 1936 99.46

211. TUniversity of Nebraska, NE3SW sec. 33, T, 22 N., R, 24 W,

Driven well, diameter 1 inch, depth 12,7 feet.

Measuring point, top of

pipe, 1.4 feet above land surface and 105,07 feet above datum. Water
level Dec, 16, 1934, 5.13 feet below measuring point.
Dec. 16, 1934 99.94 | Aug. 16, 1935 98.88 | Mar, 27, 1936 100,55
Jan., 7, 1935 100.03 | Sept.16 99.28 | June 3 100,17
Feb, 27 100,10 | Oct. 23 99.50 | July 21 98.%71
Apr. 20 100.40 | Nov, 26 99.84 | Aug. 26 98,65
June 8 101.23 Dec., 30 99.98 Nov. 24 99 .57
July 15 99.80 Jan, 18, 1936 100,05

237. Cox & Sons, NE3SW} sec. 7, T. 24 N., R. 25 W. Abandoned

well, dlameter 13 inches, depth 28,1 feet. Measuring point, top of

pipe, 1.0 foot above land surface and 117.23 feet above datum. Water
level Oct. 11, 1934, 17.18 feet below measuring point.

Oct. 11, 1934 100.06 July 15, 1935 100,27 Jan, 18, 1936 100.13
Nov. 13 100,03 | Aug. i6 100.32 | Mar, 27 100,06
Jan. 7, 1935 99.99 Sept. 16 100.34 | June 3 99,96
Feb, 26 99.95 Oct. 23 100.24 July 21 99,87
Apr. 20 99.92 | Nov. 26 100.27 | Aug. 26 99,85
June 8 100.05 Dec. 30 100,10 Nov, 26 99,79

155068 O—37——7
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Boone County

200. University of Nebraska, NWZSE: sec. 2, T. 18 N., R. 5 W.
Driven well, diameter 1 inch, depth 16.4 feet. Measurlng point, top of
pipe, 1.5 feet above land surface and 109.16 feet above datum. Water
level Jan. 2, 1935, 9,16 feet below measuring point.

Water Water Water
Date level Date level Date level

(feet) (feet) (feet)
Jan. 2, 1935 100.00 Sept. 9, 1935 99.63 Mar. 21, 1936 101,91
Feb. 14 100.13 Oct, 12 99.58 | May 26 100,37
Apr., 12 100,36 Nov. 18 99.96 July 11 99,17
May 29 102,33 | Dec. 20 100.12 Aug, 19 98.70
July 8 101,34 | Jan, 9, 1936 100.25 | Nov., 8 99,38
Aug. 6 ’ 99.80

201, University of Nebraska, NE3SE} sec. 26, T. 21 N., R, 7 W,
Driven well, diameter 1 inch, depth 16.4 feet, Measuring point, top of
pipe, 1.3 feet above land surface and 105.01 feet above datum. Water
level Jan, 2, 1935, 5,00 feet below measuring point,

Jan. 2, 1935 100.01 | Aug. 6, 1935 99.28 | Jan. 9, 1936 100,05
Feb. 14 100.26 | Sept. 9 99.87 | May 26 99.84
Apr. 12 101.03 | Oct. 12 99.67 | July 11 98.89
May 29 101.22 | Nov. 18 99.96 | Aug. 18 98,67
July 8 99.88 Dec., 20 100.01 Nov, 7 99,52

207. TUniversity of Nebraska, SE{NE} sec, 5, T. 18 N., R, 7 W.
Driven well, diameter 1 inch, depth 14.3 feet, Measuring point, top of
pipe, 1.7 feet above land surface and 107,74 feet above datum. Water
level Jan. 2, 1935, 7,75 feet below measuring point.

Jan. 2, 1935 99.99 | Sept. 9, 1935 100.20 | Mar, 21, 1936 100.65
Feb. 14 100.25 | Oct. 12 99.84 | May 26 100,12
Apr, 12 100.35 | Nov. 18 100,08 | July 11 100,18
May 29 100,74 | Dec. 20 100,06 | Aug, 19 99.90
July 8 100.28 | Jan. 9, 1936 100.22 | Nov, 8 100,11
Aug. 6 99.71

Box Butte County

78, F. Erejci, NE}SE} sec. 12, T. 27 N., R, 47 W, Drilled well,
diameter 6 inches, depth 19.5 feet. Measuring point, bottom edge of
pipe clamp, 0.6 foot above land surface and 112,74 feet above datum.
Water level Aug. 27, 1934, 12,43 feet below measuring point,

Aug. 27, 1934 100.31 | Oct, 22, 1935 101.80 | Mar, 27 100.76
Nov, 11 100.05 | Nov. 25 101.93 June 2 101,50
Apr. 19, 1935 99,91 | Dec. 28 101.99 | July 21 100.81
July 14 101.43 | Jan. 17, 1936 101.89 | &ug. 28 100.44
Sept.14 101,79

129. M. Jacobson, NWNE} sec, 31, T. 25 N., R, 50 W, Drilled
well, dlameter 6 inches, depth 109.7 feet. Measuring point, top of iron
plate, 0.6 foot above land surface and 203.48 feet above datum, Water
level Nov, 12, 1934, 103,53 feet below measuring point.

Nov,. 12, 1934 99.95 | July 15, 1935 99.87 | Dec. 28, 1935 99.79

Jan. 5, 1935 100.00 Aug, 15 99.87 Jan, 17, 1936 99,69
Feb, 26 99.86 Sept. 14 99.85 | Mar, 27 99.80
Apr, 19 99.90 Oct. 23 99.77 Aug. 27 99,72

June 8 99.90 Nov. 25 99.89 Nov. 23 99.86
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Box Butte County--Continued

316. W. Davidson, SE}SE} sec., 26, T, 25 N., R, 48 W, Drilled
well, diameter 6 inches, depth 71 feet, Measuring point, hole in steel
cap, 0.8 foot above land surface and 155.01 feet above datum. Water
level Nov. 12, 1934, 55.05 feet below measuring point.

Water Water Water
Date level Date level Date level

(feet) (feet) (feet)
Nov. 12, 1934 99.96 | Aug. 15, 1935 99.52 | Mar. 27, 1936 99,76
Jan. 5, 1935 100.01 Sept. 14 99.54 | June 3 99,35
Feb, 26 100.01 | Oct. 23 99.64 | July 21 98,70
Apr. 19 100.00 | Nov. 25 99.67 | Aug. 27 98.36
June 7 100,03 | Dec. 28 99,75 | Nov. 24 98,69
July 15 99.65 | Jan. 17, 1936 99,77

338. E. Wildy, NWSW; sec. 21, T, 27 N., R. 49 W. Drilled well,
diameter 4 inches, depth 156 feet. Measuring point, hole in side of
casing, 0.6 foot above land surface and 219,10 feet above datum. Water
level Aug. 14, 1935, 119,12 feet below measuring point.

Aug. 14, 1935  99.98 | Dec, 28, 1935  99.92 | July 21, 1936  99.57

Sept. 14 99,77 Jan., 17, 1936 99.81 Aug. 28 99.61
Oct. 22 99.40 | Mar. 27 100,04 | Nov. 23 99.48
Nov. 25 99.54 June 2 99,79

378. Unilversity of Nebraska, SE}SE; sec. 6, T. 28 N,, R. 51 W,
Driven well, dlameter 1 inch, depth 11.2 feet. Measuring polnt, top of
pipe, 1.6 feet above land surface and 103,74 feet above datum. Water
levei Nov. 25, 1935, 3.73 feet below measuring point.

Nov. 25, 1935 100,01 | Mar, 27, 1936 100.52 Sept. 11, 1936 98.46
28

Dec. 00.29 | dJune 2 100.03 | Nov. 23 99.82
Jan. 17, 1936 100.47 | July 21 98,44
Boyd County

74, A, Christman, SE{NE} sec. 10, T. 34 N., R. 13 W. Dug well,
diemeter 12 inches, depth 17.7 feet, Measuring point, top of iron
plate, 0,4 foot above land surface and 113.51 feet above datum. Water
level Aug. 24, 1934, 14.31 feet below measuring point.

Aug. 24, 1934  99.20 | July 11, 1835 102.13 | Jan. 15, 1936 100,14
Nov. 7 100.26 | Aug. 10 101.26 | Mar. 25 101.08
Dec. 31 100.00 | Sept.12 100.56 | May 30 101.63
Feb, 22, 1935 100.04 | Oct. 18 100,17 | July 17 100,92
Apr. 17 100.07 | Nov. 22 100.15 | Sept.13 100,12
Jane 4 100.72 | Dec. 24 100,10 | Nov. 12 99.97

75. E. Engelhaupt, NELSW% sec. 9, T. 33 N., R. 13 W. Dug well,
diameter 24 inches, depth 26.8 feet. easuring polnt, top of casing,
2.0 feet above land surface and 118,81 feet above datum, Water level
Aug. 24, 1934, 19.04 feet below measuring point.

Aug., 24, 1934 99.77 July 13, 1935 102,86 | Jan. 15, 1936 101,52
Nov. 7 99.31 | Aug. 10 102.34 | Mar. 25 102.61
Dec, 31 99.99 Sept. 12 101.67 | May 30 103.98
Feb., 22, 1935 100,36 | Oct, 18 100,97 July 17 102.66
Apr. 17 101.33 Nov, 22 101,06 Sept. 13 100,91
June 4 102,67 | Dec, 24 101.24 | Nov, 12 100.85

209. University of Nebraska, SWiSW; sec. 1, T, 32 N,, R, 10 W,
Driven well, diameter 1 inch, depth 15.2 feet, Measuring point, top of
pipe, 1.2 feet below land surface and 107.70 feet above datum. Water
level Dec, 30, 1934, 7,70 feet below measuring point,

Dec. 30, 1934 100,00 dJuly 11, 1935 99,60 Oct. 18, 1935 99.83
Apr. 17, 1935 100.22 | Aug, 10 99.39 Nov, 21 99,73
June 4 100,87 Sept. 12 99,53 Dec, 24 99,96
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Boyd County--Continued

209, TUniversity of Nebraska,--Continued

Water Water Water
Date level Date level Date level
(feet) (feet) (feet)
Jan. 15, 1936 101.46 | May 30, 1936 99.69 Sept. 13, 1936 99.566
Mar., 25 99.97 July 17 99.25 | Nov. 11 99.87

Brown County

243, T. Bower, SW3SE: sec, 27, T, 30 N., R. 22 W, Drilled irriga-
tion well, diameter 108 inches, depth 59.3 feet. Measuring polnt, top
of 2- by 6-inch sill, 0,5 foot above land surface and 117.17 feet above
datum, Water level Nov. 8, 1934, 17.32 feet below measuring point.

Nov. 8, 1934  99.85 | July 13, 1935 2/81.07 | Jan. 16, 1936 100.28
Jan. 2, 1935 100,02 | Sept.13 99.59 | Mar. 25 100,72
Feb. 23 100.22 | Oct. 21 99.88 | May 31 100.78
Apr. 17 100.50 | Nov. 22 100.07 | Sept.l3 98.67
June 5 101.24 | Dec. 27 100.24 | Nov. 19 99,56

Buffalo County

52, W. Starks, NW3SW; sec. 2, T, 12 N., R, 14 W, Drilled well,
diameter 8 Inches, depth 17 feet, Measuring point, top of lron plate,
1.0 foot above land surface and 106,07 feet above datum. Water level
Aug. 7, 1934, 7.74 feet below measuring point.

Aug. 7, 1934 98.33 July 9, 1935 100.39 Jan, 11, 1936 99.92
Nov. 5 99.19 Aug. 8 99.05 | Mar. 23 100.74
Dec. 28 99.97 Sept. 10 99.51 | May =28 100,13
Feb., 20, 1935 100.47 | Oct. 15 99.21 July 14 98.90
Apr. 15 100.66 | Nove. 19 99,53 Sept. 15 98.57
June 10 101.81 | Dec, 22 99,79 Nov. 4 99.15

232. W, Buettner, SEZSWi sec. 21, T, 10 N., R, 17 W, Drilled
irrigation well, diameter 18 1nches, depth 104 feet. Measuring point,
top of pump base, 1,0 foot above land surface and 132.45 feet above
datum., Water level Oct. 9, 1934, 33.34 feet below measuring point.

Oct. 9, 1934 99,11 | July 16, 1935 100,71 | Jan. 20, 1936 100.89
8

Nov. 13 99,60 | Aug. 16 100.41 | Mar. 2 101.06
Dec. 26 99.97 Sept. 17 100.47 June 4 100.98
Feb, 27, 1935 100.26 Oct. 24 100,53 dJuly 22 100.24
Apr. 23 100.47 Nov. 27 100.77 | Aug. 26 99.64
June 11 101,04 | Dec, 31 100.86 | Nov. 26 98.97

262, B, Bentley, SWiNW% sec. 24, T. 10 N., R. 13 W, Drilled irri-
gation well, diameter 24 inches, depth 47 feet. Measuring point, top of
concrete curb, flush with land surface and 120.88 feet above datum.
Water level Oct. 9, 1930, 19.08 feet below measuring point.

Oct. 9, 1930 101.80 | Mar. 7, 1932 102.40 | Aug. 7, 1933 100.83
Nov. & 102,06 | Apr. 4 102,57 | Sept.1l8 100,77
Dec. 3 102.26 | May 2 102,60 | Oct. 18 100.76
Jan. 7, 1931 102.40 | June 6 102.48 | Nov. 16 100.99
Feb. 4 102.48 | July 4 102,97 | Dec. 18 101.14
Mar. 4 102.57 | Aug. 1 101.84 | Jan. 18, 1934 101.15
Apr. 1 102,66 | Sept. 5 101.40 | Feb, 19 101.42
May 6 103,07 | Oct. 3 101,14 | Mar. 19 101.53
June 3 103.19 | Nov. 7 101.44 | Apr. 17 101.58
July 7 102.29 | Dec. 5 101.64- | May 16 100.92
Aug. 4 100.89 | Jan. 2, 1933 101.74 | June 19 100.19
Sept. 1 100,00 | Feb., 6 101.81 | Aug. 20 99.66
Octs 6 100,72 | Mar. 6 101.93 | Sept.=20 99.59
Nov. 2 100.92 | Apr. 3 102,04 | Nove 3 99.75
Dec. 9 101,24 | May 1 102.07 | Dec, 21 99.96
Jan., 4, 1932 101.40 | June 5 101.83 | Feb, 18, 1935 100,19
Feb, 1 101.51 | July 3 101.07 | Apr. 13 100,41

8/ Pumping,
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Buffalo County--Continued
262, B. Bentley.--Continued

Water Waber Water
Date level | Date level Date level

(feet) (feet) (feet)
May 30, 1935 100,54 | Nov, 18, 1935 100,30 | July 13, 1936 100,15
July 1 101.33 | Dec. 21 100.44 | Aug. 5 99,32
Aug. 7 100,42 | Jan. 10, 1936 100,11 20 99.24
Sept. 10 100,18 | Mar, 21 100,88 | Oct. 29 99.13
Oct. 14 100.13 | May 27 100,49

263. E. Stubblefield, SWiNWi sec. 22, T. 9 N., R, 13 W, Drilled
irrigation well, diameter 24 inches, depth 39,1 feet. Measuring point,
top of wood curb, flush with land surface and 110,62 feet above datum,
Water level Nov. 5, 1930, 8,75 feet below measuring point,

Nov. 5, 1930 101.87 | Sept. 5, 1932 100,51 | June 19, 1934 100.58
Dec. 3 102,12 | Oct. 3 100,91 | July 18 100.14
Jan, 7, 1931 102,25 | Nov. 7 101.23 | Aug. 20 99,51
Feb, 4 102.38 | Dec. 5 101.44 | Sept.20 99,38
Mar., 4 102,47 | Jen., 2, 1933 101.59 | Nov. 3 99,62
Apr., 1 102,61 Feb, 6 101.73 Dec. 21 99,92
May 6 102.74 | Mar, 6 100.92 | PFeb, 18, 1935 100,35
June 3 102.55 | Apr. 3 102.08 | Apr, 13 100,81
July 7 102,06 | May 1 102,32 | May 30 101,37
Sept. 1 100.31 | June 5 102,01 | July 1 101.99
Oct., 6 100.47 | July 3 101.11 | Aug. 8 100,71
Nov, 2 100,63 | Aug. 7 100,67 Sept.10 100.39
Dec, 9 100,99 Sept.18 100.45 Oct. 14 100.32
Jan, 4, 1932 101.20 | Oct. 18 100,54 | Nov, 19 100.62
Feb, 1 101.25 | Nov. 16 100.83 | Dec. 21 101,19
Mar, 7 102,31 | Dec. 18 101.10 | Jan, 10, 1936 101,03
Apr. 4 102.41 | Jan. 18, 1934 101,30 | Mar. 21 101.64
May 2 102,34 | Feb, 19 101,52 | May 27 101,59
June 6 102,25 | Mar, 19 101,73 | July 13 100.44
July 4 102,60 Apr. 17 101,70 Aug. 5 29,81
Aug, 1 101,72 | May 16 101.20 | Aug. 20 99,53

Oct. 29 99,49

264, B, Smith, SW3SWi sec. 9, T, 9 N., R, 13 W. Drilled irriga-
tion well, diameter 24 inches, depth 61 feet, Measuring point, top of
casing, flush with land surface and 114,68 feet above datum. Water
level, Oct. 9, 1930, 12.42 feet below measuring point,

Oct. 9, 1930 102.26 [ July 4, 1932 102.66 | May 16, 1934 101.23
Nov. 5 102,35 | Aug. 1 102.58 | June 19 100,87
Dec., 3 102.41 | Oct. 3 102.30 July 18 100,59
Jan. 7, 1931 102.46 | Nov. % 102.15 | Aug. 20 100.16
Feb, 4 102.45 | Dec, 5 102,10 | Sept.20 100,10
Mar., 4 102,46 | Jan. 2, 1933 102,04 | Nov. 3 100,00
Apr, 1 102,48 | Feb, 6 101,99 | Dec. 21 99,99
May 6 102,53 | Mar. 6 101,99 | Feb, 18, 1935 100,05
June 3 102,64 Apr., 3 102,01 Apr, 13 100,20
July 7 102.51 | May 1 102,03 | May 30 100.34
Aug., 4 a/ 90.15 | June 5 102,17 | July 1 101,42
Sept. 1 101.84 | July 3 101.85 | Aug. 7 a/ 88,80
Oct. 6 101,73 | Aug. ¥ 101,70 | Sept. 10 100,90
Nov., 2 101.63 | Sept.18 101.51 | Qct. 14 100,92
Dec, 9 101,55 | Oct. 18 101.41 | Nov. 19 100,86
Jan. 4, 1932 101,52 | Nov. 16 101,32 | Dec. 21 100,76
Feb, 1 101.49 Dec. 18 101,25 Jan, 10, 1936 100.86
Mar., 7 101,72 | Jan, 18, 1934 101,23 | Mar. 21 101.01
Apr, 4 101.85 | Feb, 19 101.23 | May 27 101.07
May 2 101.94 | Mar, 19 101.25 | July 13 100,62
June 6 102,04 | Apr. 17 101.29 | Oect. 29 99,45

a/ Pumping.



98 WATER LEVELS AND ARTESIAN PRESSURE, 1936
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265. F. Scott, WWiSW} sec. 5, T. 9 N., R, 13 W, Drilled irriga-
tion well, dlameter 24 inches, depth 52 feet. Measuring point, top of
pump base, flush with land surface and 120.29 feet above datum. Water
level Nov. 5, 1930, 17.60 feet below measuring point. :

Water Water Water
Date level Date level Date level

(feet) (feet) (feet)
Nov. 5, 1930 102.69 July 4, 1932 103,64 | Mar., 19, 1934 101,83
Dec. 5 102,99 | Aug. 1 102.25 | Apr. 17 101,91
Jan, 7, 1831 103.19 Sept. 5 101.65 | May 16 a/ 86.17
Feb, 4 103.27 Oct. 3 101.54 June 19 100.16
Mar, 4 103,33 | Nov. 7 101.76 | July 18 a/ 88.39
Apr. 1 103.41 | Dec, 5 102,02 | Aug. 20 99.66
May 6 103.67 Jan. 2, 1933 102.19 Sept. 20 99.28
June 2 103.61 | Feb. 6 102.34 | Nov. 3 99,69
July 7 102,63 Mar. 6 102,48 Dec, 22 99.96
Aug. 4 101,71 Apr. 3 102,59 Feb. 19, 1935 100,22
Sept. 1 101.21 | May 1 102.66 | Apr. 13 100.44
Oct. 6 101,156 | June 5 102,72 | May 30 100,60
Nov. 2 101.22 July 3 101.89 July 1 101.39
Dec, 9 101.50 Aug., 7 101.64 Nov, 19 100,59
Jan, 4, 1932 101,67 | Sept.18 101.17 | Dec. 21 100,69
Feb., 1 101.81 Oct. 18 101.08 Jan. 10, 1936 100.78
Mar, 7 102.30 | Nov. 16 101,23 | Mar. 21 101.12
Apr. 4 102,60 | Dec, 18 101,43 | May 27 101.20
May 2 102.72 Jan. 18, 1934 101,59 | Aug. 20 08.73
June 6 102,71 | Feb, 19 101,72 Oct. 29 99.18

267. M, Davis, NW;SW; sec, 13, T, 9 N., R, 14 W, Drilled irriga-
tion well, dlameter 24 inches, depth 50 feet., Measuring point, top of
4- by 6-inch glirder, 1.0 foot above land surface and 121,47 feet above
datum. Water level Nov. 4, 1930, 18,73 feet below measuring point.

Nov. 4, 1930 102,74 | Aug. 1, 1932 102.55 | May 16, 1934 101.18
Dec, 2 102.80 | Sept. 5 102.22 | June 19 100,77
Jan. 6, 1931 102,74 | Oct. 3 102.00 | Sept.20 99,82
Feb., 3 102.65 | Nov. 7 102,01 | Nov. 3 99,84
Mar. 4 102.48 | Dec. 5 102.07 | Dec. 22 99,97
Apr. 1 102,70 | Jan. 2, 1935 102.09 | Feb. 19, 1935 100.14
May 5 102.86 | Feb., 6 102,08 | Apr. 13 100.29
June 2 102.86 | Mar. 6 102.13 | May 30 100.45
July 7 102.75 | Apr. 3 102.14 | July 1 101.92
Aug. 4 8/ 94.97 | May 1 102.21 | Sept.10 100.94
Sept. 1 101.54 | June 5 102,25 | Oct. 14 100.74
Oct. 6 101.32 | July 3 101.79 | Nov. 19 100,76
Nov. 2 101.32 | Aug. 7 a/ 96.44 | Dec. 21 100.80
Dec. § 101.41 | Sept.18 101.36 | Jan. 10, 1936 100.84
Jan. 4, 1932 101.45 | Oct. 18 101.07 | Mar. 23 101.12
Feb, 1 101.51 | Nov. 16 101.11 | May 27 101.10
Mar. 7 101.94 | Dec. 18 101.22 | July 13 100.49
Apr. 4 102,01 | Jan. 18, 1934 101.22 | Aug. 5 100.00
May 2 102,06 | Feb. 19 101.31 | Aug. 20 99.74
June 6 103.39 | Mar. 19 101.37 | Oct. 29 99.45
July 4 103.65 | Apr. 19 101.42

268. C. Nicholson, NWiNW1 sec. 34, T. 9 N., R. 14 W. Drilled
irrigation well, dlameter 24 inches, depth 50 feet. Measuring point,
top of concrete curb, 0.3 foot above land surface and 113,10 feet above
datum. Water level Nov. 4, 1930, 10.64 feet below measuring point.

Nov. 4, 1930 102.46 | July 7, 1931 102.46 | Mar. 7, 1932 102,49

Dec. 2 102,68 | Aug. 4 a/ 87.95 | Apr. 4 102,46
Jan. 6, 1931 102.64 | Sept. 1 100.80 | May 2 102.39
Feb, 3 102.63 | Oct. 6 100,94 | June 6 102.69
Mar., 4 102,74 | Nov. 2 101.25 | July 4 103.38
Apr. 8 102,90 | Dec. 9 101.58 | Aug. 1 102.43
May 5 102.9C | Jan. 4, 1932 102.78 | Sept. & 102.17
June 2 103,07 | Feb., 1 101.93 | Oct. 3 102.06

a/ Pumping,
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268, C. Nicholson.--Continued

Water Water Water
Date level Date level Date level

(feet) (feet) (feet)
Nove 7, 1932 102,21 Dec., 18, 1933 101,60 Apr, 13, 1935 100.99
Dec. &, 102,27 | Jan. 18, 1934 101.74 | May 30 101.51
Jan., 2, 1933 102.29 | Feb. 19 101,84 | July 1 102,05
Feb., 6 102,29 | Mar. 19 101.89 | Sept.10 100.57
Mar. 6 102.41 | Apr. 19 101.82 | Oct. 14 100,74
Apr. 3 102,46 | May 16 a/ 89.90 | Nov. 19 100,94
May 1 102,67 | June 19 101.02 | Dec. 21 101.18
June & 102,92 July 18 g/ 93.39 Jan, 10, 1936 101.22
July. 3 102.27 Aug, 20 é/ 86.68 Mar., 23 101.64
Aug., 7 101.24 Sept. 20 99.40 May 27 101.54
Sept. 18 101.12 Nove 3 99,67 July 13 99.92
Oct, 18 101,31 Dec. 22 99.88 Aug. 20 98,66
Nov,., 16 101,47 Feb. 19, 1935 100.56 Oct., 29 99,15

269, W, Adair, SW3SW} sec. 21, T. 9 N., R. 14 W, Drilled irriga-
tion well, dlameter 24 inches, depth 55 feet. Measuring point, top of
concrete curb, flush with land surface and 120,43 feet above datum.
Water level Nov. 4, 1930, 18.04 feet below measuring point.

Nov. 4, 1930 102.39 Aug. 1, 1932 102,22 May 16, 1934 101.46
Dec., 2 102.46 Sept. & 102,39 June 19 101,05
Jan. 6, 1931 102,50 | Oct. 3 102.35 | July 18 a/ 84,70
Feb, 3 102,47 Nov, 7 102.28 Aug, 20 99 .43
Mar, 3 102,47 Dec. 5 102.25 Sept. 20 99.73
Apr, 7 102.54 Jan, 2, 1933 102,19 Nov. 3 99.94
May 5 102.59 Feb. 6 102,13 Dec. 22 98.99
June 2 102,73 Mar. 6 102,14 Feb, 19, 1936 100.06
July 7 102,72 | Apr. 3 102.14 | Apr. 13 100.22
Aug, 4 8/ 84.81 | May 1 102,15 | May 30 100.37
Sept. 1 101,28 June 5 102,42 July 1 100.88
Oct, 6 101,46 July 3 102,40 Aug. 7 99.40
Nov. 2 101.42 | Aug. 7 8/ 82.46 | Sept.10 100.02
Dec., 9 101,44 Sept.18 101,38 Oct, 14 100.42
Jan. 4, 1932 101,46 Oct. 18 101,42 Nov. 19 100,55
Feb., 1 101.50 Nov, 17 101.39 Dec, 21 100,60
Mar, 7 101.66 Dec, 18 101.37 Jan, 10, 1936 100,65
Apr. 4 101.85 Jan, 18, 1934 101.39 Mar, 23 100,76
May 2 101,98 Feb, 19 101,42 May 27 100,92
June 6 102,08 Mar, 19 101,45 Oct. 29 99.14
July 4 102,71 Apr. 19 101,48

270, T, Lewls, SE{SE} sec, 19, T, 9 N., R, 14 W, Drilled irriga-
tion well, dismeter 24 Inches, depth 54 feet. Measuring point, top of
pump base, 0,8 foot above land surface and 125,67 feet aboye datum.
Water level Nov. 4, 1930, 23,56 feet below measuring point.

Nov. 4, 1930 102.11 | Mar., 7, 1932 101.36 | July 3, 1933 101.99
Dec, 2 102,10 Apr. 4 101.61 Aug. 7 101,41
Jan, 6, 1931 102,21 | May 2 101.73 | Sept. 18 101,35
Feb, 3 102,22 | June 6 101.86 | Oct. 18 101.37
Mar, 3 102,23 July 4 102,31 Nov., 17 101.36
Apr, 7 102.26 | Aug. 1 101.89 | Dec. 19 101,34
May & 102,30 | Sept. 5 102,18 | Jan. 18, 1834 101.34
June 2 102.40 | Oct. 3 102,19 | Feb. 19 101.34
July 7 102.26 | Nov. 7 102.12 | Mar, 19 101.36
Aug., 4 101,33 | Dec. 5 102.09 | Apr. 17 101.39
Sept. 1 101,82 | Jan., 2, 1933 102.04 | June 19 100,86
Oct. 6 101.46 | Feb. 6 101.99 | Aug. 20 99.73
Nov., 2 101.44 | Mar. 7 102,05 | Sept. 20 99.89
Dec. 9 101,37 | Apr. 3 101.99 | Nov. 3 99.98
Jan, 4, 1932 101,40 May 1 101,99 Dec. 22 100,00
Feb, 1 101.41 June 5 102.21 Feb. 19, 1935 100,01
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Buffalo County--Continued
270, T, Lewig,~~-Contlnued.

Water Water Water
Date level Date level Date level

(feet) (feet) (feet)
Apr, 13, 1935 100.10 Oct. 14, 1935 100.46 Mar, 23, 1936 100,99
May 30 100.18 | Nov, 19 100.74 | May 27 101.10
July 1 101,05 | Dec, 21 100.81 July 13 100,35
Aug. 7 99.63 Jan. 10, 1936 100,86 Oct, 29 99.47
Sept. 10 100,12

271, C, Aldeen, NW3NW3 mec. 7, T. 9 N., R, 14 W, Drilled irriga-
tion well, diameter 24 i